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7KLV FKDSWHU SUHVHQWV GHVFULSWLRQV RI WKH YDULHW\ RI HQYLURQPHQWDO UHVRXUFHV

DQG ORFDO IHDWXUHV ZKLFK H[LVW LQ DUHDV WKDW FRXOG EH DIIHFWHG E\ RQH RU PRUH RI

WKH ZDWHU VXSSO\ DOWHUQDWLYHV� 6RPH UHVRXUFHV RU IHDWXUHV WKDW DUH XQOLNHO\ WR

DIIHFW RU EH DIIHFWHG E\ WKH DOWHUQDWLYHV �H�J�� FOLPDWH DQG JHRORJ\� DUH GHVFULEHG

UDWKHU EULHIO\ ZKLOH UHVRXUFHV RU IHDWXUHV LGHQWLILHG GXULQJ WKH VFRSLQJ SURFHVV

DV LPSRUWDQW LVVXHV DUH GHVFULEHG LQ PXFK PRUH GHWDLO� 7KH DUUDQJHPHQW RI

WRSLFV DQG WKH QXPEHULQJ RI VHFWLRQV LQ WKLV FKDSWHU LV WKH VDPH DV WKH

DUUDQJHPHQW RI WKHVH WRSLFV DQG VHFWLRQ QXPEHUV XVHG LQ &KDSWHU �

�(QYLURQPHQWDO &RQVHTXHQFHV��

��� &/,0$7(� *(2/2*<� $1' 62,/6

&OLPDWH

0DXU\� 0DUVKDOO� %HGIRUG� DQG DGMDFHQW FRXQWLHV LQ PLGGOH 7HQQHVVHH DUH

DIIHFWHG E\ ZDUP� KXPLG VXPPHUV DQG FRRO ZLQWHUV� $YHUDJH SUHFLSLWDWLRQ LV

���� LQFKHV SHU \HDU� ZLWK WKH KHDYLHVW UDLQIDOO ���� WR � LQFKHV SHU PRQWK�

RFFXUULQJ LQ 0DUFK� $SULO� 0D\� DQG 'HFHPEHU �79$� ����D�� $ERXW �� WR ��

SHUFHQW RI SUHFLSLWDWLRQ LV UHWXUQHG WR WKH DWPRVSKHUH E\ HYDSRUDWLRQ IURP WKH

ODQG DQG SODQWV �86*6� ������ :LQGV DUH UHODWLYHO\ OLJKW� HVSHFLDOO\ LQ WKH

VXPPHU DQG HDUO\ IDOO� &OLPDWH VWDWLVWLFV� SUHVHQWHG LQ 7DEOH �� FKDUDFWHUL]H

WHPSHUDWXUH� SUHFLSLWDWLRQ� VQRZIDOO� UHODWLYH KXPLGLW\� WKXQGHUVWRUP HYHQWV�

DQG ZLQG VSHHG LQ WKLV DUHD� 7KH /HZLVEXUJ DJULFXOWXUDO H[SHULPHQW VWDWLRQ LV

WKH PRVW UHSUHVHQWDWLYH ZHDWKHU VWDWLRQ IRU WKH DUHD� EXW WKH LQIRUPDWLRQ

FROOHFWHG WKHUH LV OLPLWHG WR WHPSHUDWXUH� SUHFLSLWDWLRQ� DQG VQRZIDOO �8�6�

'HSDUWPHQW RI &RPPHUFH� ����������� )RU WKH RWKHU WKUHH YDULDEOHV LQ WKH

WDEOH� GDWD IRU WKH 1DVKYLOOH� 7HQQHVVHH� DQG +XQWVYLOOH� $ODEDPD� 1DWLRQDO

:HDWKHU 6HUYLFH VWDWLRQV DUH SURYLGHG �8�6� 'HSDUWPHQW RI &RPPHUFH� ����E�

����F�� 2I WKH WZR� 1DVKYLOOH LV WKH PRUH UHSUHVHQWDWLYH VWDWLRQ IRU WKH VWXG\

DUHD�

*HRORJ\

0RVW RI WKH DUHD WKDW FRXOG EH DIIHFWHG EH WKH DFWLRQ DOWHUQDWLYHV LV ORFDWHG

ZLWKLQ WKH &HQWUDO %DVLQ 6HFWLRQ RI WKH ,QWHULRU /RZ 3ODWHDX 3K\VLRJUDSKLF



7DEOH �� &OLPDWH VWDWLVWLFV UHSUHVHQWLQJ WKH &ROXPELD 3URMHFW DUHD� 'DWD IURP 8�6� 'HSDUWPHQW RI &RPPHUFH VRXUFHV�
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3URYLQFH DV GHVFULEHG E\ )HQQHPDQ ������� 7KH QRUWKZHVWHUQ DQG

VRXWKZHVWHUQ FRUQHUV RI 0DXU\ &RXQW\ DQG QHDUO\ DOO RI &RIIHH &RXQW\ DUH

ORFDWHG LQ WKH ZHVWHUQ DQG HDVWHUQ SDUWV RI WKH +LJKODQG 5LP �UHVSHFWLYHO\��

DOVR VHFWLRQV RI WKH ,QWHULRU /RZ 3ODWHDX� 7KH ,QWHULRU /RZ 3ODWHDX LV D

UHODWLYHO\ OHYHO DUHD� KRZHYHU� VRPH VHFWLRQV KDYH EHHQ VXEVWDQWLDOO\ HURGHG�

7KLV HURGHG SODWHDX H[WHQGV IURP WKH &XPEHUODQG 3ODWHDX �RQ WKH HDVW� WR WKH

0LVVLVVLSSL HPED\PHQW RI WKH &RDVWDO 3ODLQ 3K\VLRJUDSKLF 3URYLQFH �RQ WKH

ZHVW�� 7KH ,QWHULRU /RZ 3ODWHDX LV ERUGHUHG RQ WKH QRUWK E\ WKH 7LOO 3ODLQV

VHFWLRQ RI WKH &HQWUDO /RZODQGV 3K\VLRJUDSKLF 3URYLQFH�

7KH &HQWUDO %DVLQ LV D SODLQ ZLWK DQ HOHYDWLRQ RI ��� WR ��� IHHW ZKLFK LV

FRPSOHWHO\ VXUURXQGHG E\ WKH +LJKODQG 5LP� *HRORJLFDOO\� WKLV %DVLQ ZDV

IRUPHG ZKHQ SDUW RI WKH +LJKODQG 5LP ZDV SXVKHG XS DQG EHJDQ WR HURGH

IDVWHU WKDQ WKH VXUURXQGLQJ DUHD� %HFDXVH WKLV HURVLRQ LV LQFRPSOHWH� WKH

&HQWUDO %DVLQ FRQWDLQV NQREV DQG ULGJHV ZKLFK ULVH DV PXFK DV ��� IHHW DERYH

WKH EDVLQ IORRU�

7KH URFNV RI WKH &HQWUDO %DVLQ DQG DGMDFHQW SDUWV RI WKH +LJKODQG 5LP FRQVLVW

RI PDVVLYH� FOD\H\ OLPHVWRQHV DQG GRORPLWHV� VRPH RI ZKLFK LQFOXGH WKLQ OHQVHV

RI EURZQ VKDOH� 6HYHUDO GLIIHUHQW JHRORJLF IRUPDWLRQV DUH SUHVHQW LQ GLIIHUHQW

SDUWV RI WKH DUHD �)LJXUH ���� 1HDUO\ IODW URFN\ DUHDV ZLWK YHU\ OLWWOH VRLO�

FRPPRQO\ FDOOHG JODGHV� RFFXU WKURXJKRXW WKH &HQWUDO %DVLQ� 7KH WKLFN

OLPHVWRQH OD\HUV RIWHQ LQFOXGH IUDFWXUHV ZKLFK PD\ KDYH EHHQ HURGHG DQG

HQODUJHG E\ WKH PRYLQJ ZDWHU� ,Q VRPH ORFDWLRQV� VLQNKROHV RU FDYHV RI YDULRXV

VL]HV PD\ H[LVW� 2QO\ D IHZ ODUJHU FDYHV DUH NQRZQ WR H[LVW LQ WKLV DUHD�

6RLOV

7KH 8�6� 'HSDUWPHQW RI $JULFXOWXUH KDV FRQGXFWHG VXUYH\V RI WKH VRLOV LQ

0DXU\ DQG %HGIRUG &RXQWLHV �8�6� 'HSDUWPHQW RI $JULFXOWXUH� ����� DQG �����

UHVSHFWLYHO\�� 6RLO VXUYH\V KDYH QRW EHHQ FRQGXFWHG LQ 0DUVKDOO DQG RWKHU

DGMDFHQW FRXQWLHV LQ WKH DUHD� KRZHYHU� WKH JHQHUDO SDWWHUQV ZLWKLQ WKLV SDUW RI

WKH 'XFN 5LYHU EDVLQ DUH OLNHO\ WR EH TXLWH VLPLODU�

6RLOV LQ ERWK 0DXU\ DQG %HGIRUG FRXQWLHV FDQ EH JURXSHG LQWR FODVVHV�

JHQHUDOO\ UHODWHG WR VWUHDPV DQG WHUUDLQ� 7KH VRLOV LQ WKH ERWWRPV DORQJ WKH

'XFN 5LYHU DUH +XQWLQJGRQ�/LQGVLGH�$UPRXU �7HUUDFH 3KDVHV��(JDP VRLOV

ZKLFK DUH ZHOO� WR PRGHUDWHO\ ZHOO�GUDLQHG� VLOW\� ORDP\ VRLOV� 7KHVH DUH

PRGHUDWHO\ WR KLJKO\ SURGXFWLYH DJULFXOWXUDO VRLOV DQG DUH VXLWDEOH IRU PRVW URZ
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)LJXUH ��� 8SSHU 'XFN 5HJLRQ� 6FKHPDWLF *HRORJLF &URVV 6HFWLRQ� 5HGUDZQ IURP 'XFN 5LYHU 3URMHFW )LQDO

(QYLURQPHQWDO ,PSDFW 6WDWHPHQW ILJXUH� $SULO ��� ����� 79$ 2IILFH RI +HDOWK DQG (QYLURQPHQWDO

6FLHQFH�

.QR[ 'RORPLWH

:HOOV &UHHN 'RORPLWH

5LGOH\� 3LHUFH� DQG 0XUIUHHVERUR /LPHVWRQH

&DUWHUV DQG /HEDQRQ /LPHVWRQH

5LFKPRQG� 0D\VYLOOH� DQG 1DVKYLOOH *URXSV

)RUW 3D\QH DQG 0DXU\ /LPHVWRQH

6W� /RXLV DQG :DUVDZ /LPHVWRQH

0RQWHDJOH /LPHVWRQH

3HQQLQJWRQ� %DQJRU� DQG +DUWVHOOH /LPHVWRQH

3HQQV\OYDQLDQ /LPHVWRQH

8
S
S
H
U
'
X
F
N
5
LY
H
U
:
D
WH
U
6
X
S
S
O\
$
Q
D
O\
V
LV
D
Q
G
'
UD
IW
(
,6

�
�



&KDSWHU �

��

FURSV� 6RPH +XQWLQJGRQ DQG $UPRXU VRLOV DUH FRQVLGHUHG SULPH IDUPODQG

VRLOV �VHH 6HFWLRQ ������

6FDWWHUHG DORQJ ERWK VLGHV RI WKH ULYHU DUH IDLUO\ ODUJH SRFNHWV RI (WRZDK�

+XQWLQJGRQ �ORFDO DOOXYLDO SKRVSKDWLF SKDVHV��(PRU\ VRLOV� 7KH\ RFFXU LQ

JHQWO\ VORSLQJ DUHDV DQG DUH ZHOO�GUDLQHG� PRGHUDWHO\ GHHS WR GHHS� VLOW\� ORDP\

VRLOV� 7KHVH VRLOV DUH YHU\ SURGXFWLYH DQG DUH VXLWDEOH IRU D ZLGH YDULHW\ RI FURSV

DQG SDVWXUH�

7ZR VRLO DVVRFLDWLRQV FRYHU WKH PDMRULW\ RI WKH XSODQG DUHDV ZLWKLQ WKH LQQHU

&HQWUDO %DVLQ LQ WKH HDVWHUQ TXDUWHU RI 0DXU\ &RXQW\� 7KHVH DUH WKH

5RFNODQG�7DOERWW�+DJHUVWRZQ �5RFN\� DQG WKH 7DOERWW�+DJHUVWRZQ�5RFNODQG

DVVRFLDWLRQ� 7KHVH DUH VLPLODU URFN\ DQG WKLQ VRLOV ZLWK OLPHVWRQH RXWFURSV

DQG� DV WKH QDPHV LPSO\� GLIIHU RQO\ LQ WKH SHUFHQWDJH RI HDFK VRLO W\SH SUHVHQW�

7KH\ DUH JHQHUDOO\ FRYHUHG ZLWK UHG FHGDUV DQG GURXJKW UHVLVWDQW KDUGZRRGV�

$OWKRXJK VRPH DUHDV DUH VXLWDEOH IRU VPDOO JUDLQV� WKH SUHGRPLQDQW XVHV RI

FOHDUHG DUHDV DUH KD\ DQG SDVWXUH�

7KH SUHGRPLQDWH VRLOV RI WKH HDVW�FHQWUDO SDUW RI 0DXU\ &RXQW\ DUH RI WKH

,QPDQ�&XOOHRND�+LFNV�0DXU\ �FRDUVH SKDVHV� DVVRFLDWLRQ� 7KHVH VRLOV DUH

DFLGLF� KLJK LQ SKRVSKRUXV� DQG PRGHUDWHO\ ORZ LQ RWKHU SODQW QXWULHQWV� 7KH\

RFFXS\ VORSLQJ WR VWHHS SDUWV RI ULGJHV RI WKH RXWHU &HQWUDO %DVLQ DQG H[WHQG

LQWR WKH ORZHU O\LQJ LQQHU &HQWUDO %DVLQ�

7KH %UD[WRQ�0DXU\�$UPRXU DVVRFLDWLRQ FRYHUV PRVW RI WKH FHQWUDO SRUWLRQ RI

0DXU\ &RXQW\� 7KHVH VRLOV DUH GHHS� ZHOO�GUDLQHG� SURGXFWLYH� KLJK LQ

SKRVSKRUXV� RUJDQLF PDWWHU� DQG SODQW QXWULHQWV� 7KH\ RFFXU ZLWKLQ WKH RXWHU

&HQWUDO %DVLQ� 0DQ\ SDUWV RI WKLV DUHD KDYH EHHQ FRPPHUFLDOO\ PLQHG IRU

SKRVSKDWH� SDUWLFXODUO\ QHDU &ROXPELD DQG 0RXQW 3OHDVDQW� 71�

7KH SUHGRPLQDWH VRLOV VXUURXQGLQJ WKH %UD[WRQ�0DXU\�$UPRXU DUHD DUH RI WKH

'HOOURVH�)UDQNVWRQH�0LPRVD �FKHUW\� DVVRFLDWLRQ� 7KHVH VRLOV RFFXS\ FKHUW\

NQREV� VWHHS VORSHV� DQG QDUURZ FKHUW\ YDOOH\V RI WKH RXWHU &HQWUDO %DVLQ�

7KH\ DUH DFLG� PHGLXP WR KLJK LQ SKRVSKRUXV� DQG PHGLXP WR ORZ LQ RWKHU

SODQW QXWULHQWV� 0RVW RI WKHVH VRLOV KDYH PRGHUDWH WR UDSLG GUDLQDJH� DOWKRXJK

WKH ORZHU VXEVRLO RI WKH 0LPRVD VRLOV DUH PRUH FOD\H\ DQG OHVV SHUPHDEOH�

7KH %RGLQH�0RXQWYLHZ �VKDOORZ SKDVHV� �3DFH DQG 0RXQWYLHZ�'LFNVRQ

DVVRFLDWLRQV RFFXS\ WKH +LJKODQG 5LP DUHD RI WKH QRUWKZHVWHUQ DQG
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VRXWKZHVWHUQ SRUWLRQV RI 0DXU\ &RXQW\� 7KHVH VRLOV DUH ORZ LQ OLPH� QDWXUDO

IHUWLOLW\� DQG PRLVWXUH�VXSSO\LQJ FDSDFLW\� 7KH\ DUH JHQHUDOO\ VKDOORZ DQG

FKHUW\�

8SODQG VRLOV SUHGRPLQDWH LQ %HGIRUG &RXQW\� 7KH\ DUH FKDUDFWHUL]HG E\ WKH

+LJKODQG 5LP HVFDUSPHQW VRLO DVVRFLDWLRQ� WKH RXWHU &HQWUDO %DVLQ VRLO

DVVRFLDWLRQ� DQG WKH LQQHU &HQWUDO %DVLQ VRLO DVVRFLDWLRQ� &ROOXYLDO ODQGV FRYHU

WKH VPDOOHVW SRUWLRQ RI WKH FRXQW\� 6RLOV RI WKH WHUUDFHV DUH PRVWO\ ZHDWKHUHG

OLPHVWRQHV� %RWWRPODQG VRLOV DUH GHULYHG IURP UHFHQWO\ GHSRVLWHG DOOXYLDO

PDWHULDOV ODUJHO\ ZDVKHG IURP VRLOV XQGHUODLQ E\ OLPHVWRQH� *HQHUDOO\�

ERWWRPODQG VRLOV DUH PHGLXP DFLG� &HQWUDO %DVLQ XSODQG VRLOV DUH PHGLXP WR

VWURQJO\ DFLG� DQG VRLOV RI WKH +LJKODQG 5LP HVFDUSPHQW DUH VWURQJO\ WR YHU\

VWURQJO\ DFLG�

��� *5281' :$7(5

$V LQGLFDWHG LQ 6HFWLRQ ���� WKLV SDUW RI WKH 'XFN 5LYHU EDVLQ UHFHLYHV DQ

DYHUDJH RI ���� LQFKHV RI SUHFLSLWDWLRQ SHU \HDU� ,QIRUPDWLRQ SUHVHQWHG LQ

6HFWLRQ ��� LQGLFDWHV WKDW UXQRII LQ WKLV DUHD DYHUDJHV IURP �� WR �� LQFKHV SHU

\HDU� $W OHDVW VRPH RI WKH UHVW RI WKH UDLQ DQG VQRZ PRYHV GRZQ WKURXJK VRLO

DQG URFN DQG EHFRPHV SDUW RI WKH JURXQG ZDWHU� %HFDXVH UDLQ ZDWHU LV VOLJKWO\

DFLGLF� DV LW PRYHV LQWR WKH JURXQG LW GLVVROYHV WKH OLPHVWRQH DQG RWKHU

FDUERQDWH URFNV DORQJ H[LVWLQJ FUDFNV DQG OD\HUV� 6SULQJV DUH FRPPRQ LQ WKH

RXWHU &HQWUDO %DVLQ DQG JURXQG ZDWHU PDNHV XS DQ LPSRUWDQW SDUW RI WKH ORZ

IORZ LQ WKH VWUHDPV LQ WKLV SDUW RI WKH ZDWHUVKHG�

7KH JHRORJ\ RI WKH JURXQGZDWHU V\VWHP LQ FHQWUDO 7HQQHVVHH LV UHODWLYHO\ ZHOO

GHILQHG� 0RVW RI WKH DUHD LV XQGHUODLQ E\ FDUERQDWH URFNV� SULPDULO\ OLPHVWRQH

ZLWK VRPH GRORPLWH� 6RPH VKDOH ]RQHV H[LVW LQ WKHVH URFNV� DV ZHOO DV

SKRVSKDWH�ULFK OD\HUV DQG VHYHUDO WKLQ FOD\H\ EHGV� 6KDOH DQG FOD\ EHGV FDQ

EORFN RU UHGLUHFW WKH PRYHPHQW RI ZDWHU LQ WKH EHGURFN� 0RVW RI WKH ZDWHU LQ

OLPHVWRQH DQG GRORPLWH URFNV LV VWRUHG DQG PRYHV WKURXJK VROXWLRQ IUDFWXUHV�

7KH DPRXQW RI VSDFH ZDWHU FRXOG RFFXS\ LQ WKHVH EHGV LV HVWLPDWHG WR EH OHVV

WKDQ ��� SHUFHQW RI WRWDO URFN YROXPH �86*6� ������ 7KH IORZ V\VWHP LV

JHQHUDOO\ OLPLWHG WR WKH WRS ��� IHHW RU OHVV EHORZ WKH JURXQG VXUIDFH �86*6�

������ ,Q JHQHUDO� WKH QXPEHU RI FRQQHFWHG FUDFNV DQG VSDFHV WKURXJK ZKLFK

ZDWHU FRXOG PRYH GHFUHDVHV ZLWK GHSWK LQWR WKH JURXQG�
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7KH SULQFLSDO ZDWHU�EHDULQJ URFNV XQGHUO\LQJ WKLV DUHD LQFOXGH WKH 5LGOH\�

/HEDQRQ� DQG &DUWHUV OLPHVWRQH IRUPDWLRQV �)LJXUH ���� 7KH 5LGOH\ OLPHVWRQH

LV FRQVLGHUHG D ORFDO DTXLIHU ZKLFK JHQHUDOO\ SURGXFHV ORZ ZHOO \LHOGV� 7KH

/HEDQRQ OLPHVWRQH DOVR LV FRQVLGHUHG D ORFDO DTXLIHU� EXW VKDOH ]RQHV FDQ

UHVWULFW JURXQG ZDWHU PRYHPHQW LQ WKLV IRUPDWLRQ� :DWHU \LHOGV IURP WKH

&DUWHUV OLPHVWRQH DUH KLJKO\ YDULDEOH� $OWKRXJK WKH IRUPDWLRQ JHQHUDOO\

SURYLGHV ORZ \LHOGV �OHVV WKDQ � JSP� WR GRPHVWLF ZHOOV� \LHOGV LQ H[FHVV RI ���

JSP KDYH EHHQ HQFRXQWHUHG �86*6� ������

*URXQG ZDWHU LV XVHG WKURXJKRXW WKH DUHD DV D VRXUFH IRU GRPHVWLF DQG IDUP

XVH� 3UHVHQW XVDJH LV DSSUR[LPDWHO\ ����� FXELF PHWHUV SHU GD\ ����� PJG��

ZKLFK VXSSOLHV DERXW ����� SHRSOH �79$� ����D�� 'DWD IXUQLVKHG E\ WKH

7HQQHVVHH 'LYLVLRQ RI :DWHU 6XSSO\ EDVHG RQ GULOOHUVª UHFRUGV IRU WKH WKUHH�

FRXQW\ DUHD DUH VXPPDUL]HG LQ 7DEOH �� $ IHZ FDXWLRQDU\ QRWHV DUH LQ RUGHU WR

SXW WKHVH GDWD LQWR SHUVSHFWLYH�

x $OO LQIRUPDWLRQ KDV EHHQ VXSSOLHG E\ LQGLYLGXDO ZHOO GULOOHUV ZLWKRXW DQ\

LQGHSHQGHQW YHULILFDWLRQ�

x 0DQ\ RI WKH ZHOOV ZHUH LQVWDOOHG RYHU �� \HDUV DJR� ,W LV XQNQRZQ KRZ

PDQ\ RI WKHVH ZHOOV UHPDLQ LQ RSHUDWLRQ�

x 5HSRUWHG UHVXOWV UHIOHFW FRQGLWLRQV DW WKH WLPH RI LQVWDOODWLRQ� &RQGLWLRQV�

SDUWLFXODUO\ UHODWHG WR ZHOO \LHOG� FDQ FKDQJH RYHU WLPH�

7KH LQIRUPDWLRQ VXPPDUL]HG LQ 7DEOH �� LQGLFDWHV WKDW ZHOO GULOOLQJ UHVXOWV DUH

UHODWLYHO\ VLPLODU LQ DOO WKUHH FRXQWLHV� $YHUDJH ZHOO GHSWK LV VKDOORZHVW LQ

%HGIRUG &RXQW\ ���� IHHW� DQG GHHSHVW LQ 0DXU\ &RXQW\ ���� IHHW�� $YHUDJH

ZHOO \LHOG ��� WR �� JSP� LV YHU\ VLPLODU LQ DOO WKUHH FRXQWLHV� ,Q DOO WKUHH

FRXQWLHV� EHWZHHQ RQH DQG WZR SHUFHQW RI WKH ZHOOV �DERXW ZKLFK WKH \LHOG LV

NQRZQ� KDYH EHHQ UHSRUWHG WR SURGXFH ��� JSP RU PRUH ���� PJG�� DQG IHZHU

WKDQ RQH�WHQWK RI RQH SHUFHQW SURGXFH ��� JSP RU PRUH ���� PJG�� %HWZHHQ

�� DQG �� SHUFHQW RI WKH GRFXPHQWHG ZHOOV �DERXW ZKLFK WKH \LHOG LV NQRZQ�

SURGXFHG OHVV WKDQ RQH JSP� 6HYHQW\ SHUFHQW RI DOO ZHOOV ZHUH UHSRUWHG WR EH

XVHG IRU GRPHVWLF ZDWHU VXSSO\ DQG WKUHH SHUFHQW ZHUH OLVWHG WR EH XVHG IRU

PXQLFLSDO� FRPPXQLW\� RU PXOWL�IDPLO\ ZDWHU VXSSOLHV� :KLOH SUHYLRXV

LQYHVWLJDWLRQV KDYH LGHQWLILHG VHYHUDO VLWHV ZLWKLQ WKH DUHD ZLWK SRWHQWLDO IRU

DGGLWLRQDO JURXQG ZDWHU GHYHORSPHQW �86*6� ������ HYHQ WKH ODUJHVW UHSRUWHG

\LHOGV IURP ZHOOV LQ WKHVH WKUHH FRXQWLHV ���� PJG� VXJJHVW WKHUH LV OLWWOH



8SSHU 'XFN 5LYHU :DWHU 6XSSO\ $QDO\VLV DQG )LQDO 3URJUDPPDWLF (,6

��

OLNHOLKRRG RI GULOOLQJ LQGLYLGXDO ZHOOV WKDW FRXOG SURYLGH HQRXJK JURXQG ZDWHU WR

VXSSO\ ODUJH FRPPXQLWLHV�

7DEOH �� 6XPPDU\ RI GULOO UHFRUGV IRU ZDWHU ZHOOV LQ 0DXU\� 0DUVKDOO� DQG

%HGIRUG &RXQWLHV� 0RVW YDOXHV LQ WKH WDEOH DUH DYHUDJHV� ZLWK

PLQLPXP DQG PD[LPXP YDOXHV SUHVHQWHG LQ SDUHQWKHVHV�

�7HQQHVVHH 'LYLVLRQ RI :DWHU 6XSSO\ XQSXEOLVKHG GDWD�

6WDWLVWLFV
0DXU\

&RXQW\

0DUVKDOO

&RXQW\

%HGIRUG

&RXQW\

1XPEHU RI ZHOO UHFRUGV ����� ����� �����

$YHUDJH :HOO 'HSWK �IHHW� ���

��� � �����

���

�� � �����

���

�� � �����

$YHUDJH 'HSWK WR :DWHU

%HDULQJ =RQH �IHHW�

���

�� � �����

���

�� � �����

���

�� � �����

$YHUDJH <LHOG �JDOORQV SHU

PLQXWH � JSP�

��

�� � ����

��

�� � ����

��

�� � ����

:HOOV \LHOGLQJ OHVV WKDQ �

JSP �XQNQRZQV H[FOXGHG�

���

����� ��

���

����� ��

���

����� ��

:HOOV \LHOGLQJ ��� JSP RU

PRUH �XQNQRZQV H[FOXGHG�

��

���� ��

��

���� ��

��

���� ��

:HOOV \LHOGLQJ ��� JSP RU

PRUH �XQNQRZQV H[FOXGHG�

�

���� ��

� �

���� ��

9HU\ OLWWOH LQIRUPDWLRQ LV DYDLODEOH RQ WKH TXDOLW\ RI JURXQG ZDWHU LQ WKH UHJLRQ�

%HFDXVH WKH JURXQGZDWHU WDEOH WHQGV WR EH FORVH WR JURXQG VXUIDFH WKURXJKRXW

PXFK RI WKH DUHD� JHQHUDOO\ ZLWK OLWWOH VRLO FRYHU� JURXQGZDWHU TXDOLW\ WHQGV WR

UHVHPEOH VXUIDFH ZDWHU TXDOLW\ �SHUVRQDO FRPPXQLFDWLRQ *RUGRQ &RUUXWKHUV�

7'(& *URXQGZDWHU 0DQDJHPHQW 6HFWLRQ� ������ 6XUIDFH UXQRII PRYHV

WKURXJK FUDFNV RU VROXWLRQ IHDWXUHV LQWR WKH VKDOORZ DTXLIHUV�

*URXQG ZDWHU LQ WKH UHJLRQ WHQGV WR EH KLJKO\ PLQHUDOL]HG� SRVVLEO\ GXH WR WKH

SUHVHQFH RI VROXEOH VDOWV LQ WKH OLPHVWRQH� 7KH 86*6 PHDVXUHG KDUGQHVV

OHYHOV �LQ SSP RI &D&2�� LQ WKH /HEDQRQ OLPHVWRQH IURP ORFDWLRQV WKURXJKRXW

WKLV SURMHFW DUHD �86*6� ������ 5HVXOWV ZHUH IURP ��� WR JUHDWHU WKDQ ���

SSP LQ 0DXU\ &RXQW\� IURP �� WR JUHDWHU WKDQ ��� SSP LQ 0DUVKDOO &RXQW\�
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DQG IURP �� WR ��� SSP LQ %HGIRUG &RXQW\� ,Q D ODWHU VWXG\ �86*6� ������

ZDWHU KDYLQJ WRWDO GLVVROYHG VROLGV OHYHOV JUHDWHU WKDQ ������ PJ�/ ZDV IRXQG

LQ WKH VDPH IRUPDWLRQ ZLWKLQ VHYHUDO PLOHV RI ZDWHU ZLWK FRQFHQWUDWLRQV OHVV

WKDQ ��� PJ�/� ,Q DGGLWLRQ WR KDUGQHVV� KLJK OHYHOV RI K\GURJHQ VXOILGH KDYH

EHHQ IRXQG LQ PDQ\ ZHOOV� 7KLV LQGLFDWHV WKDW WKH TXDOLW\ RI JURXQG ZDWHU

ZLWKLQ WKH SURMHFW DUHD FDQ YDU\ IURP ORFDWLRQ WR ORFDWLRQ�

0RUH UHFHQW GDWD DUH DYDLODEOH IURP %HGIRUG &RXQW\ �5RPDQ�0DV� HW DO�� ������

:DWHU VDPSOHV IURP �� ZHOOV ZHUH DQDO\]HG IRU S+� IHFDO FROLIRUP DQG

VWUHSWRFRFFXV EDFWHULD� QLWUDWH� FKORULGH� VXOIDWH DQG VSHFLILF FRQGXFWDQFH�

0RVW S+ YDOXHV ZHUH LQ WKH QHXWUDO UDQJH ���� � ����� EDFWHULDO OHYHOV UDQJHG

IURP OHVV WKDQ � WR §WRR QXPHURXV WR FRXQW¨� QLWUDWH OHYHOV UDQJHG IURP OHVV

WKDQ � WR ���� PJ�/ �ZLWK PRVW YDOXHV OHVV WKDQ � PJ�/�� FKORULGH OHYHOV

UDQJHG IURP ��� WR ���� PJ�/� VXOIDWH OHYHOV IURP OHVV WKDQ � WR ����� PJ�/

�ZLWK PRVW YDOXHV OHVV WKDQ �� PJ�/�� DQG VSHFLILF FRQGXFWDQFH OHYHOV �DQ

LQGLUHFW PHDVXUH RI GLVVROYHG VROLGV� UDQJHG IURP �� WR ���� �6�FP� 7KLV

LQIRUPDWLRQ DGGV WR WKH LGHD WKDW WKHUH LV FRQVLGHUDEOH YDULDWLRQ LQ WKH TXDOLW\

RI JURXQG ZDWHU LQ WKH DUHD�

*URXQGZDWHU TXDOLW\ GDWD DYDLODEOH IURP WKH VWDWH DUH YHU\ JHQHUDOL]HG� DQG

ZHOOV DUH GHVFULEHG EDVHG RQ VXEVWDQFHV ZKLFK FDQ EH IRXQG LQ D ZDWHU

VDPSOH� VXFK DV OLPH� LURQ� VXOIXU� VDOW� RLO� JDV� RU §RWKHU�¨ ,Q DGGLWLRQ� WKH

ZDWHU TXDOLW\ LV OLVWHG DV EDG� IDLU� RU JRRG� 7KH PRVW FRPPRQ VXEVWDQFHV

IRXQG LQ JURXQG ZDWHU LQ 0DXU\ &RXQW\ ZHUH HLWKHU K\GURJHQ VXOILGH RU

VRPHWKLQJ WKDW IHOO LQWR WKH §RWKHU¨ FDWHJRU\� +\GURJHQ VXOILGH ZDV IRXQG LQ

PDQ\ ZHOOV DFURVV WKH FRXQW\ DQG LQ QHLJKERULQJ FRXQWLHV� DQG ZDV JHQHUDOO\

LQGHSHQGHQW RI ZHOO GHSWK �7HQQHVVHH 'LYLVLRQ RI :DWHU 6XSSO\� XQSXEOLVKHG

GDWD��

0XFK RI WKH ODQG LQ WKH DUHD FRQWDLQV VLQNKROHV ZKLFK SURYLGH DYHQXHV RI

GLUHFW JURXQGZDWHU UHFKDUJH� 6LQNKROHV DOVR VRPHWLPHV DUH XVHG DV GLVSRVDO

VLWHV IRU WUDVK DQG RWKHU ZDVWHV� 0DWHULDO GXPSHG RU DOORZHG WR IORZ LQWR

VLQNKROHV FDQ FRQWDPLQDWH JURXQG ZDWHU DQG DQ\ VXUIDFH ZDWHU LQWR ZKLFK LW

IORZV� 7KH DPRXQW RI SUHVHQW GXPSLQJ LQWR VLQNKROHV LQ WKLV SDUW RI WKH 'XFN

5LYHU EDVLQ LV XQNQRZQ DQG QR LQIRUPDWLRQ LV DYDLODEOH DERXW DQ\

FRQWDPLQDWLRQ RI JURXQG ZDWHU ZKLFK PLJKW EH RFFXUULQJ IURP VLQNKROH

VRXUFHV�
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7R VXPPDUL]H� LQ WKLV SURMHFW DUHD JURXQG ZDWHU LV XVHG SUHGRPLQDQWO\ IRU

LQGLYLGXDO KRPH DQG DJULFXOWXUDO SXUSRVHV� 0RVW ZHOOV SURYLGH ORZ \LHOGV�

JHQHUDOO\ OHVV WKDQ �� JSP� DQG YHU\ IHZ ZHOOV SURGXFH PRUH WKDQ �� JSP� ,Q

DGGLWLRQ� WKH TXDOLW\ RI JURXQG ZDWHU YDULHV WKURXJKRXW WKH DUHD� DW WLPHV

LQFOXGLQJ WRWDO GLVVROYHG VROLGV� EDFWHULD� DQG K\GURJHQ VXOILGH� :KLOH

VXIILFLHQW JURXQG ZDWHU VHHPV WR EH SUHVHQW WR VXSSO\ LQGLYLGXDO UHVLGHQFHV�

WKHUH LV YHU\ OLWWOH OLNHOLKRRG RI GULOOLQJ ZHOOV WKDW FRXOG SURGXFH HQRXJK KLJK

TXDOLW\ JURXQG ZDWHU WR VXSSO\ ODUJH FRPPXQLWLHV�

��� 685)$&( :$7(5

7KH VXUIDFH ZDWHU UHVRXUFHV LQYROYHG LQ WKLV HYDOXDWLRQ LQFOXGH WKH XSSHU 'XFN

5LYHU ZDWHUVKHG DQG D VPDOO SDUW RI WKH (ON 5LYHU ZDWHUVKHG� 7KH 'XFN 5LYHU

ZDWHUVKHG XSVWUHDP IURP WKH +LFNPDQ�0DXU\ FRXQW\ OLQH LQFOXGHV DQ DUHD RI

DSSUR[LPDWHO\ ����� VTXDUH PLOHV� 0XFK RI WKLV ZDWHUVKHG FRQVLVWV RI VPDOO

VWUHDPV WKDW GUDLQ GLUHFWO\ LQWR WKH 'XFN 5LYHU� KRZHYHU� WKH EDVLQ GRHV

LQFOXGH ILYH WULEXWDULHV WKDW HDFK GUDLQ ��� VTXDUH PLOHV RU PRUH �*DUULVRQ

)RUN >��� VTXDUH PLOHV@� %LJ %LJE\ &UHHN >���@� %LJ 5RFN &UHHN >���@�

5XWKHUIRUG &UHHN >���@� DQG )RXQWDLQ &UHHN >���@�� 1RUPDQG\ 5HVHUYRLU LV WKH

RQO\ ODUJH LPSRXQGPHQW LQ WKH ZDWHUVKHG >����� DFUHV DW IXOO SRRO�� KRZHYHU� DW

OHDVW IRXU UXQ�RI�WKH�ULYHU GDPV VWLOO LPSRXQG VRPH ZDWHU RQ WKH PDLQVWHP

�IURP GRZQVWUHDP� &ROXPELD &LW\ 'DP� /LOODUG 0LOO 'DP� 6KHOE\YLOOH 'DP� DQG

&RXUWQHUªV 0LOO 'DP��

$IWHU 1RUPDQG\ 5HVHUYRLU ZDV FRPSOHWHG LQ ����� WKH DYHUDJH DQQXDO IORZ LQ

WKH 'XFN 5LYHU KDV EHHQ ��� FIV DW 6KHOE\YLOOH DQG ���� FIV DW &ROXPELD� 79$

RSHUDWHV 1RUPDQG\ 'DP WR SURYLGH D FRQWLQXRXV PLQLPXP IORZ RI �� FIV

LPPHGLDWHO\ GRZQVWUHDP IURP WKH GDP� DQG ��� FIV RI PLQLPXP IORZ DW

6KHOE\YLOOH� 7KH �� FIV RI PLQLPXP IORZ GRZQVWUHDP IURP 1RUPDQG\ 'DP

KHOSV PDLQWDLQ DTXDWLF OLIH LQ WKH XSSHU SDUW RI WKH ULYHU� 7KH ��� FIV DW

6KHOE\YLOOH PDLQWDLQV ZDWHU TXDOLW\ EHORZ WKH 6KHOE\YLOOH ZDVWHZDWHU GLVFKDUJH�

$V LQGLFDWHG LQ 6HFWLRQ ���� 1RUPDQG\ 5HVHUYRLU KDV VXIILFLHQW VWRUDJH WR

SURYLGH XS WR DQ DGGLWLRQDO �� FIV RI IORZ WR PHHW ZDWHU VXSSO\ QHHGV DW

6KHOE\YLOOH� 'XULQJ GURXJKW FRQGLWLRQV� WKH ZDWHU UHOHDVHG IURP 1RUPDQG\

'DP LV HVVHQWLDOO\ WKH RQO\ VWUHDPIORZ DYDLODEOH LQ WKH 'XFN 5LYHU WR PDLQWDLQ

DTXDWLF OLIH DQG PHHW ZDWHU VXSSO\ DQG UHFUHDWLRQDO XVHV� 'XULQJ GURXJKW

FRQGLWLRQV� DOO EXW RQH RI WKH WULEXWDU\ VWUHDPV EHWZHHQ 6KHOE\YLOOH DQG
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&ROXPELD FHDVH WR IORZ DQG ZDWHU ZLWKGUDZDOV DQG HYDSRUDWLYH ORVVHV UHVXOW LQ

D UHGXFWLRQ LQ VWUHDPIORZ LQ WKH ���PLOH UHDFK �79$� ����D��

7KH 'XFN 5LYHU LV FRQVLGHUHG D ZDUPZDWHU VWUHDP H[FHSW IRU WKH ��� PLOH UHDFK

MXVW GRZQVWUHDP IURP 1RUPDQG\ 'DP ZKLFK LV PDLQWDLQHG DV D FROGZDWHU

UHDFK� 'LVVROYHG R[\JHQ FRQFHQWUDWLRQV LQ WKH ULYHU DUH QRUPDOO\ ��� PJ�/ RU

KLJKHU� HVSHFLDOO\ XSVWUHDP IURP &ROXPELD� 'RZQVWUHDP IURP DERXW 'XFN

5LYHU 0LOH ���� WKH VORSH RI WKH ULYHU EHFRPHV YHU\ IODW ���� IHHW SHU PLOH� DQG

WKH ULYHU LV YHU\ VOXJJLVK� 'XULQJ GU\ PRQWKV� QDWXUDO R[\JHQ UHSOHQLVKPHQW LV

ORZ LQ WKLV UHDFK DQG WKH FRPELQDWLRQ RI KLJK VHGLPHQW R[\JHQ GHPDQG DQG

H[WHQVLYH DOJDO JURZWK UHGXFH GLVVROYHG R[\JHQ OHYHOV� SDUWLFXODUO\ LQ ORQJ

SRROV�

7KH SDUWV RI WKH (ON 5LYHU ZDWHUVKHG LQYROYHG LQ WKLV HYDOXDWLRQ LQFOXGH WZR

HPED\PHQWV RI 7LPV )RUG 5HVHUYRLU DQG DQ DGMDFHQW UHDFK RI (DVW )RUN

0XOEHUU\ &UHHN� 7LPV )RUG 'DP� ORFDWHG DW (ON 5LYHU 0LOH ������ IRUPV D

������ DFUH UHVHUYRLU WKDW UHFHLYHV ZDWHU IURP DQ DUHD RI ��� VTXDUH PLOHV�

7KH WZR ODUJHU HPED\PHQWV RQ WKH QRUWKZHVWHUQ HGJH RI WKLV UHVHUYRLU� /RVW

&UHHN DQG +XUULFDQH &UHHN HPED\PHQWV� DUH VHSDUDWHG E\ &KHVWQXW 5LGJH�

7KH -DFN 'DQLHO 'LVWLOOHU\ DQG /\QFKEXUJ� 7HQQHVVHH� RSHUDWH D MRLQW ZDWHU

LQWDNH RQ WKH /RVW &UHHN HPED\PHQW RI 7LPV )RUG 5HVHUYRLU� (DVW )RUN

0XOEHUU\ &UHHN UXQV DORQJ 6WDWH 5RXWH �� QRUWKHDVW RI /\QFKEXUJ� DQG GUDLQV

DSSUR[LPDWHO\ �� VTXDUH PLOHV RI DUHD MXVW ZHVW RI WKH /RVW &UHHN DQG

+XUULFDQH &UHHN EDVLQV� 7KH (DVW )RUN IORZV VRXWKZHVW LQWR 0XOEHUU\ &UHHN�

ZKLFK HPSWLHV LQWR WKH (ON 5LYHU QHDU )D\HWWHYLOOH �DW 5LYHU 0LOH �����

:DWHU 8VH

$V LQGLFDWHG LQ &KDSWHU �� WKH 'XFN 5LYHU LV WKH PRVW LPSRUWDQW ZDWHU VRXUFH

IRU SHRSOH OLYLQJ LQ WKLV DUHD� 0XQLFLSDO ZDWHU LQWDNHV DUH ORFDWHG DW 'XFN

5LYHU 0LOHV ����� �&ROXPELD�� ����� �%HGIRUG &RXQW\�� ����� �6KHOE\YLOOH�� DQG

����� �'XFN 5LYHU 8WLOLW\ &RPPLVVLRQ� �VHH )LJXUH ���

7KH 'XFN 5LYHU DOVR UHFHLYHV PRVW RI WKH GLVFKDUJH IURP PXQLFLSDO ZDVWHZDWHU

WUHDWPHQW V\VWHPV LQ WKH DUHD� :DVWHZDWHU GLVFKDUJHV RQ WKH ULYHU DUH ORFDWHG

DW 'XFN 5LYHU 0LOHV ����� �&ROXPELD�� ����� �6KHOE\YLOOH�� DQG �����

�0DQFKHVWHU�� ,Q DGGLWLRQ� WKH 6SULQJ +LOO ZDVWHZDWHU LV GLVFKDUJHG LQWR

5XWKHUIRUG &UHHN �� PLOHV XSVWUHDP IURP LWV PRXWK DW 'XFN 5LYHU 0LOH ������

DQG WKH /HZLVEXUJ ZDVWHZDWHU LV GLVFKDUJHG LQWR %LJ 5RFN &UHHN �� PLOHV

XSVWUHDP IURP LWV PRXWK DW 'XFN 5LYHU 0LOH ������ 7KH RQO\ RSHUDWLQJ
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LQGXVWULDO ZDVWHZDWHU GLVFKDUJH LQ WKH DUHD LV ORFDWHG RQ %LJ %LJE\ &UHHN DERXW

�� PLOHV DERYH LWV FRQIOXHQFH ZLWK WKH 'XFN 5LYHU DW 5LYHU 0LOH ������ 6HYHUDO

RUJDQLF DQG LQRUJDQLF FKHPLFDOV UHJXODWHG XQGHU WKH 6DIH 'ULQNLQJ :DWHU $FW

DV SULPDU\ GULQNLQJ ZDWHU FRQWDPLQDQWV DUH SUHVHQW LQ WKH LQGXVWULDO HIIOXHQW�

7KH FRPSDQ\ SURYLGHV D KLJK WUHDWPHQW OHYHO IRU LWV ZDVWHZDWHU� LQFOXGLQJ

FDUERQ DEVRUSWLRQ� WR UHPRYH RUJDQLFV� 7KH YROXPH RI ZDVWHZDWHU LV VPDOO

����� FIV� LQ FRPSDULVRQ ZLWK WKH ORZ IORZ RI WKH FUHHN ���� FIV� DQG WKH

WUHDWPHQW SURWHFWV WKH XVH RI %LJ %LJE\ &UHHN IRU ZDWHU VXSSO\�

$V PRUH DQG PRUH ZDWHU LV ZLWKGUDZQ IURP WKH 'XFN 5LYHU� WKH DPRXQW RI

ZDWHU DYDLODEOH IRU DVVLPLODWLRQ RI WUHDWHG ZDVWHZDWHU LV UHGXFHG DQG ZDWHU

VXSSO\ DQG ZDVWH DVVLPLODWLRQ DFWXDOO\ EHJLQ WR FRPSHWH ZLWK HDFK RWKHU�

)XUWKHUPRUH� LQVWUHDP IORZ QHHGV WR PDLQWDLQ UHFUHDWLRQ DQG DTXDWLF OLIH DOVR

DUH LQ FRPSHWLWLRQ IRU WKH OLPLWHG UHPDLQLQJ ZDWHU� ,Q UHFRJQLWLRQ RI WKH QHHG

WR EDODQFH DOO RI WKHVH XVHV� 7'(& KDV GHWHUPLQHG WKDW IXWXUH ZDWHU

ZLWKGUDZDO DW &ROXPELD VKRXOG QRW UHGXFH WKH RQH�GD\ DYHUDJH IORZ LQ WKH

'XFN 5LYHU EHORZ ��� FIV �79$� ����D��

&ODVVLILHG 8VHV

7'(& KDV LGHQWLILHG EHQHILFLDO XVHV IRU DOO VXUIDFH ZDWHUV LQ WKH VWDWH RI

7HQQHVVHH DQG KDV HVWDEOLVKHG ZDWHU TXDOLW\ FULWHULD ZKLFK VSHFLI\ WKH

PLQLPXP OHYHO RI TXDOLW\ QHFHVVDU\ WR VXSSRUW HDFK XVH� 1HDUO\ DOO RI WKH 'XFN

5LYHU IURP 5LYHU 0LOH ���� XSVWUHDP WR LWV RULJLQ KDV EHHQ FODVVLILHG IRU WKH

IROORZLQJ XVHV� GRPHVWLF ZDWHU VXSSO\� LQGXVWULDO ZDWHU VXSSO\� ILVK DQG

DTXDWLF OLIH� UHFUHDWLRQ� LUULJDWLRQ� DQG OLYHVWRFN ZDWHULQJ DQG ZLOGOLIH� 7ZR RI

WKH WKUHH H[FHSWLRQV DORQJ WKH ULYHU DUH VKRUW UHDFKHV MXVW GRZQVWUHDP IURP

WKH PXQLFLSDO ZDVWHZDWHU GLVFKDUJHV DW &ROXPELD DQG 6KHOE\YLOOH� 7KH

GRPHVWLF ZDWHU VXSSO\ XVH FODVVLILFDWLRQ ZDV H[FOXGHG LQ WKHVH DUHDV EHFDXVH

7'(& SUHYLRXVO\ FRQVLGHUHG VWUHDP UHDFKHV LPPHGLDWHO\ GRZQVWUHDP IURP

PXQLFLSDO ZDVWHZDWHU GLVFKDUJHV WR EH XQVXLWDEOH IRU GRPHVWLF ZDWHU VXSSO\

ZLWKGUDZDO� 7'(& QR ORQJHU FRQVLGHUV WKH ILUVW ILYH PLOHV RI VWUHDP UHDFK

GRZQVWUHDP IURP D ZDVWHZDWHU GLVFKDUJH WR EH XQVXLWDEOH IRU GRPHVWLF ZDWHU

VXSSO\ XVH DQG ZRXOG UHFODVVLI\ WKH UHDFK WR SURWHFW WKDW XVH LI UHTXHVWHG WR GR

VR� 7KH WKLUG H[FHSWLRQ LV WKH ����PLOH UHDFK RI WKH 'XFN 5LYHU MXVW

GRZQVWUHDP IURP 1RUPDQG\ 'DP� 7KLV UHDFK LV FODVVLILHG DV D WURXW VWUHDP

DQG LV H[SHFWHG WR KDYH KLJKHU GLVVROYHG R[\JHQ OHYHOV DQG D ORZHU PD[LPXP

WHPSHUDWXUH WKDQ ZDWHU FODVVLILHG IRU ZDUPZDWHU ILVK DQG DTXDWLF OLIH�
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$OO WULEXWDU\ VWUHDPV IORZLQJ LQWR WKH 'XFN 5LYHU ZLWKLQ WKLV SURMHFW DUHD KDYH

EHHQ FODVVLILHG IRU WKH IROORZLQJ XVHV� ILVK DQG DTXDWLF OLIH� UHFUHDWLRQ�

LUULJDWLRQ� DQG OLYHVWRFN ZDWHULQJ DQG ZLOGOLIH� ,Q DGGLWLRQ� VL[ RI WKH ODUJHU

WULEXWDULHV �*DUULVRQ )RUN� %LJ 5RFN &UHHN� 5XWKHUIRUG &UHHN� /LWWOH %LJE\

&UHHN� %LJ %LJE\ &UHHN� DQG &DWKH\V &UHHN� KDYH EHHQ FODVVLILHG IRU GRPHVWLF

DQG LQGXVWULDO ZDWHU VXSSO\ XVH� $OWKRXJK WKHVH VWUHDPV DUH FODVVLILHG IRU

WKHVH XVHV� WKH PDLQVWHP 'XFN 5LYHU LV WKH RQO\ VWUHDP LQ WKLV SDUW RI WKH

ZDWHUVKHG WKDW LV SUHVHQWO\ EHLQJ XVHG DV D GRPHVWLF RU LQGXVWULDO ZDWHU VXSSO\

VRXUFH� 7KH FODVVLILFDWLRQ PHDQV WKDW WKH TXDOLW\ RI ZDWHU LQ WKHVH VWUHDPV

VKRXOG EH PDLQWDLQHG DW D OHYHO FDSDEOH RI VXSSRUWLQJ DOO RI WKH LGHQWLILHG XVHV�

LQ WKLV FDVH LQFOXGLQJ GRPHVWLF DQG LQGXVWULDO ZDWHU VXSSO\�

$V D ZKROH� 7LPV )RUG 5HVHUYRLU LV FODVVLILHG IRU WKH IROORZLQJ XVHV� GRPHVWLF

ZDWHU VXSSO\� LQGXVWULDO ZDWHU VXSSO\� ILVK DQG DTXDWLF OLIH� UHFUHDWLRQ�

LUULJDWLRQ� DQG OLYHVWRFN ZDWHULQJ DQG ZLOGOLIH� 7KH VSHFLILF SDUWV RI 7LPV )RUG

5HVHUYRLU LQ WKH +XUULFDQH &UHHN DQG /RVW &UHHN HPED\PHQWV DUH FODVVLILHG IRU

WKH IROORZLQJ XVHV� ILVK DQG DTXDWLF OLIH� UHFUHDWLRQ� LUULJDWLRQ� DQG OLYHVWRFN

ZDWHULQJ DQG ZLOGOLIH� (DVW )RUN 0XOEHUU\ &UHHN LV FODVVLILHG IRU LQGXVWULDO

ZDWHU VXSSO\� ILVK DQG DTXDWLF OLIH� UHFUHDWLRQ� LUULJDWLRQ� DQG OLYHVWRFN ZDWHULQJ

DQG ZLOGOLIH�

:DWHU 4XDOLW\ � 8SSHU 'XFN 5LYHU :DWHUVKHG

7'(& UHJXODUO\ HYDOXDWHV ZDWHU TXDOLW\ FRQGLWLRQV LQ VWUHDPV WR GHWHUPLQH LI

FRQGLWLRQV DUH FDSDEOH RI VXSSRUWLQJ WKH FODVVLILHG XVHV� ,Q WKH ����

DVVHVVPHQW �7'(&������� VHYHUDO VWUHDP UHDFKHV LQ WKH XSSHU 'XFN 5LYHU

ZDWHUVKHG ZHUH LGHQWLILHG DV KDYLQJ VRPH GHJUHH RI XVH LPSDLUPHQW� 7KHVH

VWUHDP UHDFKHV� WKHLU UHFHQW UDWLQJV� DQG WKH OLVWHG UHDVRQV ZK\ ZDWHU XVHV DUH

QRW EHLQJ IXOO\ PHW DUH SUHVHQWHG LQ 7DEOH ��� $OO RI WKH RWKHU UHDFKHV RI WKH

'XFN 5LYHU DQG LWV WULEXWDULHV LQ WKLV SURMHFW DUHD ZHUH IRXQG WR EH IXOO\

VXSSRUWLQJ WKHLU FODVVLILHG XVHV�

$OWKRXJK VHYHUDO WULEXWDU\ VWUHDPV LQ WKLV SURMHFW DUHD RQO\ SDUWLDOO\ VXSSRUW

WKHLU FODVVLILHG XVHV� WKHVH HIIHFWV DUH W\SLFDOO\ FRQILQHG WR WKH WULEXWDULHV

WKHPVHOYHV DQG KDYH OLWWOH LPSDFW RQ WKH PDLQVWHP 'XFN 5LYHU� /LNH PDQ\

RWKHU SDUWV RI 7HQQHVVHH� VRLO HURVLRQ DORQJ URDGVLGHV� FURSODQG� DQG GHQXGHG

VWUHDP EDQNV FDXVH ZLGHVSUHDG IOXFWXDWLRQV LQ WXUELGLW\� VXVSHQGHG VROLGV�

DQG RWKHU ZDWHU TXDOLW\ LQGLFDWRUV LQ WKLV ZDWHUVKHG� 6RLO HURVLRQ LQ VHYHUDO RI

WKH WULEXWDULHV DOVR FRQWULEXWHV WR WKH KLJK WXUELGLW\ OHYHOV REVHUYHG LQ WKH ULYHU

IROORZLQJ PDMRU UXQRII HYHQWV�



7DEOH ��� 6WUHDP VHJPHQWV LQ WKH XSSHU 'XFN 5LYHU ZDWHUVKHG WKDW ZHUH QRW VXSSRUWLQJ WKHLU FODVVLILHG XVHV
LQ ���� �7'(&� ������

6WUHDP 6HJPHQW 5DWLQJ $SSDUHQW &DXVH

&RIIHH &RXQW\

'XFN 5LYHU PDLQVWHP EHORZ WKH PRXWK RI WKH /LWWOH

'XFN 5LYHU

1RW 6XSSRUWLQJ EDFWHULD FRQWDPLQDWLRQ IURP WKH 0DQFKHVWHU

PXQLFLSDO ZDVWHZDWHU FROOHFWLRQ V\VWHP� XUEDQ UXQRII

%HGIRUG &RXQW\

'XFN 5LYHU EHORZ 1RUPDQG\ 'DP WR �WKH XSSHU� )ODW

&UHHN

3DUWLDOO\ 6XSSRUWLQJ QRQ�SRLQW VRXUFHV� KLJK OHYHOV RI LURQ DQG PDQJDQHVH

LQ UHOHDVHV IURP 1RUPDQG\ 'DP

'RGG\ &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

:DUWDFH &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV� %HOO %XFNOH

PXQLFLSDO ZDVWHZDWHU WUHDWPHQW SODQW GLVFKDUJH

%HOO %XFNOH &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV� %HOO %XFNOH

PXQLFLSDO ZDVWHZDWHU WUHDWPHQW SODQW GLVFKDUJH

7KRPSVRQ &UHHN �LQFOXGLQJ %HQQHWW %UDQFK DQG

$QGHUWRQ %UDQFK�

3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV� ODQGILOO OHDFKDWH

)DOO &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

1RUWK )RUN &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

$OH[DQGHU &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

:HDNOH\ &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

&OHP &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

6SULQJ &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

&DQH\ &UHHN 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

0DUVKDOO &RXQW\

%LJ 5RFN &UHHN 3DUWLDOO\ 6XSSRUWLQJ /HZLVEXUJ PXQLFLSDO ZDVWHZDWHU WUHDWPHQW SODQW�

XUEDQ UXQRII

0DXU\ &RXQW\

)RXQWDLQ &UHHN �LQFOXGLQJ 6LOYHU DQG *OREH FUHHNV� 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

&DWKH\V &UHHN �LQFOXGLQJ &XUU\ %UDQFK� 3DUWLDOO\ 6XSSRUWLQJ DJULFXOWXUDO QRQ�SRLQW VRXUFHV

XQQDPHG WULEXWDU\ WR /LWWOH %LJE\ &UHHN 1RW 6XSSRUWLQJ XUEDQ QRQ�SRLQW VRXUFHV IURP &ROXPELD

/\WOH &UHHN 3DUWLDOO\ 6XSSRUWLQJ LQGXVWULDO SRLQW VRXUFHV

XQQDPHG WULEXWDU\ WR /\WOH &UHHN 1RW 6XSSRUWLQJ LQGXVWULDO SRLQW VRXUFHV

5XWKHUIRUG &UHHN 3DUWLDOO\ 6XSSRUWLQJ LQGXVWULDO SRLQW VRXUFHV� PLQLQJ

6XJDU &UHHN 1RW 6XSSRUWLQJ ODQGILOOV� DQ LQGXVWULDO SRLQW VRXUFH� DQG PLQLQJ
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1LWURJHQ DQG SKRVSKRUXV OHYHOV LQ WKH XSSHU 'XFN 5LYHU ZDWHUVKHG�

FRQVLVWHQWO\ LQ WKH XSSHU UDQJH RI YDOXHV REVHUYHG LQ 7HQQHVVHH 5LYHU

ZDWHUVKHGV �79$� ������ VWURQJO\ VXJJHVW FRQWULEXWLRQV IURP QRQ�SRLQW

VRXUFHV� 7RWDO LURQ DQG WRWDO PDQJDQHVH FRQFHQWUDWLRQV DOVR DUH KLJK LQ

FRPSDULVRQ WR RWKHU ZDWHUVKHGV LQ WKH 7HQQHVVHH 9DOOH\ �3DUU� ������ 0RVW RI

WKH LURQ DQG PDQJDQHVH LV LQ D UHODWLYHO\ LQVROXEOH IRUP DQG FDQ EH HDVLO\

UHPRYHG IURP GULQNLQJ ZDWHU E\ FRQYHQWLRQDO WUHDWPHQW SURFHVVHV� +LJK OHYHOV

RI EDFWHULD LQ WULEXWDU\ VWUHDPV DUH D PDMRU VRXUFH RI EDFWHULD REVHUYHG LQ WKH

'XFN 5LYHU DIWHU UDLQIDOO HYHQWV�

2UJDQLF FRPSRXQGV IURP SRLQW DQG QRQ�SRLQW VRXUFHV� FRPELQHG ZLWK LQSXWV

IURP QDWXUDO VRXUFHV VXFK DV WUHH OHDYHV DQG DOJDH� FDQ FDXVH KLJK OHYHOV RI

RUJDQLF PDWHULDO WR EH SUHVHQW SHULRGLFDOO\ LQ WKH VWUHDPV ZLWKLQ WKH XSSHU

'XFN 5LYHU ZDWHUVKHG� :KHQ ZDWHU VXSSOLHUV DGG FKORULQH WR WKH ZDWHU DV SDUW

RI WKHLU WUHDWPHQW SURFHGXUHV� WKH FKORULQH UHDFWV ZLWK WKH RUJDQLF PDWHULDO WR

IRUP GLVLQIHFWLRQ E\SURGXFWV VXFK DV WULKDORPHWKDQHV DQG KDORDFHWLF DFLGV�

1HZ� PRUH VWULQJHQW VWDQGDUGV UHVXOWLQJ IURP WKH ���� DPHQGPHQWV WR WKH

6DIH 'ULQNLQJ :DWHU $FW DUH VFKHGXOHG WR JR LQWR HIIHFW LQ 'HFHPEHU ���� IRU

ODUJHU ZDWHU WUHDWPHQW V\VWHPV DQG LQ 'HFHPEHU ���� IRU VPDOOHU V\VWHPV�

6RPH ZDWHU V\VWHPV ZKLFK XVH WKH 'XFN 5LYHU DV D ZDWHU VRXUFH PD\ QRW EH

DEOH WR UHDFK WKH QHZ VWDQGDUGV ZLWKRXW PRGLI\LQJ WKHLU SUHVHQW WUHDWPHQW

PHWKRGV� 7ZR ZDWHU V\VWHPV KDYH DOUHDG\ EHHQ LGHQWLILHG E\ 7'(& DV QRW

EHLQJ DEOH WR PHHW WKH QHZ VWDQGDUGV XVLQJ WKHLU SUHVHQW WUHDWPHQW PHWKRGV�

2Q D PRUH VLWH�VSHFLILF EDVLV� VWDUWLQJ DW WKH XSVWUHDP HQG RI WKH ZDWHUVKHG�

ZDWHU TXDOLW\ LPSDFWV KDYH EHHQ LGHQWLILHG LQ WKH /LWWOH 'XFN 5LYHU DQG 'XFN

5LYHU DV D UHVXOW RI VHZDJH FROOHFWLRQ V\VWHP SUREOHPV DW 0DQFKHVWHU� 7KH

VWDWH RI 7HQQHVVHH DGYLVHV DJDLQVW ZDWHU FRQWDFW LQ WKH /LWWOH 'XFN DQG 'XFN

ULYHUV LQ WKH YLFLQLW\ RI 2OG 6WRQH )RUN 6WDWH 3DUN�

79$ KDV PRQLWRUHG WKH HFRORJLFDO KHDOWK RI 1RUPDQG\ 5HVHUYRLU VHYHUDO WLPHV

VLQFH ���� �79$� ����E�� 7KH HFRORJLFDO KHDOWK RI WKLV UHVHUYRLU KDV

FRQVLVWHQWO\ EHHQ UDWHG IDLU HDFK WLPH LW KDV EHHQ HYDOXDWHG� ODUJHO\ EHFDXVH RI

VHYHUH GLVVROYHG R[\JHQ GHSOHWLRQ DQG SRRU UDWLQJ IRU WKH EHQWKLF FRPPXQLW\�

7\SLFDOO\ IURP ODWH 0D\ WKURXJK 2FWREHU� WKH GLVVROYHG R[\JHQ FRQFHQWUDWLRQV

LQ WKH UHVHUYRLU DUH EHORZ �PJ�/ LQ DOO EXW WKH XSSHU �� IHHW RI WKH ZDWHU

FROXPQ� 1RUPDQG\ 5HVHUYRLU KDV RQH RI WKH ZRUVW GLVVROYHG R[\JHQ GHSOHWLRQ

SUREOHPV LQ WKH 79$ UHVHUYRLU V\VWHP� 7KH DEVHQFH RI GLVVROYHG R[\JHQ DOVR

FDXVHV DQ LQFUHDVH LQ GLVVROYHG LURQ DQG PDQJDQHVH OHYHOV LQ WKH GHHSHU ZDWHU
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RI 1RUPDQG\ 5HVHUYRLU DQG LQ WKH ZDWHU UHOHDVHG IURP WKH GDP� +LJK

FRQFHQWUDWLRQV RI LURQ DQG PDQJDQHVH DOVR PDNH ZDWHU LQ WKH ORZHU SDUW RI WKH

UHVHUYRLU OHVV GHVLUDEOH IRU ZDWHU VXSSO\ ZLWKGUDZDO� ,Q ����� WKH DYHUDJH

VXPPHU FKORURSK\OO�D FRQFHQWUDWLRQ ZDV ���� XJ�/ ZKLFK ZDV KLJKHU WKDQ LQ

DQ\ RI WKH RWKHU SUHYLRXV \HDU DQG LQGLFDWHV D KLJKHU GHJUHH RI DOJDH

SURGXFWLRQ WKDQ LQ WKH SDVW �79$� ����E��

%DFWHULRORJLFDO VDPSOLQJ FRQGXFWHG LQ WKH VXPPHU RI ���� DW WZR 1RUPDQG\

5HVHUYRLU UHFUHDWLRQ DUHDV LQGLFDWHG VRPH FRQWDPLQDWLRQ DW ERWK VLWHV� $W WKH

%DUWRQ 6SULQJV 3XEOLF 8VH $UHD� WZR VDPSOHV FROOHFWHG LQ -XQH H[FHHGHG WKH

VWDWH RI 7HQQHVVHH ZDWHU TXDOLW\ UHFUHDWLRQ LQGLYLGXDO VDPSOH FULWHULRQ

����������P/ IHFDO FROLIRUP�� 7KLV FULWHULRQ DOVR ZDV H[FHHGHG RQFH LQ -XQH DW

WKH &HGDU 3RLQW 3XEOLF 8VH $UHD� 7KH RWKHU 7HQQHVVHH ZDWHU TXDOLW\

UHFUHDWLRQDO VLWH EDFWHULDO FULWHULRQ �JHRPHWULF PHDQ YDOXH RI �������P/ RI ��

VDPSOHV WDNHQ RYHU D ���GD\ SHULRG� ZDV QRW H[FHHGHG DW HLWKHU RI WKHVH VLWHV�

7KHVH RFFDVLRQDO HSLVRGHV RI EDFWHULDO FRQWDPLQDWLRQ PD\ EH DVVRFLDWHG ZLWK

WKH ODUJH QXPEHU RI ZDWHUIRZO WKDW FRQJUHJDWH DURXQG ERWK RI WKHVH SXEOLF XVH

DUHDV�

'XULQJ VXPPHU DQG IDOO� WKH UHOHDVHV IURP 1RUPDQG\ 5HVHUYRLU SURGXFH KLJK

OHYHOV RI LURQ DQG PDQJDQHVH LQ WKH 'XFN 5LYHU MXVW GRZQVWUHDP IURP WKH GDP�

,URQ DQG PDQJDQHVH FRDWLQJV RQ ULYHU URFN H[WHQG DV IDU GRZQVWUHDP DV 'XFN

5LYHU 0LOH ����� �7HQQHVVHH 7HFKQRORJLFDO 8QLYHUVLW\� ������ ,URQ DQG

PDQJDQHVH LPSDFW WKH XVH RI WKH 'XFN 5LYHU IRU ZDWHU VXSSO\ DQG DTXDWLF OLIH

IURP 1RUPDQG\ 'DP WR WKH FRQIOXHQFH RI *DUULVRQ )RUN �'XFN 5LYHU 0LOH

������� ,Q ����� EDFWHULRORJLFDO WHVWLQJ E\ 79$ DW IRXU ORFDWLRQV EHWZHHQ

1RUPDQG\ 'DP DQG 6KHOE\YLOOH �'XFN 5LYHU 0LOH ������ VKRZHG WKDW IHFDO

FROLIRUP EDFWHULD OHYHOV H[FHHGHG WKH 7HQQHVVHH ZDWHU TXDOLW\ FULWHULRQ IRU

UHFUHDWLRQDO XVH� %DFWHULDO OHYHOV ZHUH KLJKHVW DIWHU UDLQIDOO� VXJJHVWLQJ QRQ�

SRLQW VRXUFH FRQWULEXWLRQV� $V LQGLFDWHG LQ 7DEOH ��� 7'(& KDV GHWHUPLQHG

WKDW WKH 'XFN 5LYHU IURP 5LYHU 0LOH ����� WR ����� LV RQO\ SDUWLDOO\ VXSSRUWLQJ

LWV UHFUHDWLRQ DQG DTXDWLF OLIH XVH FODVVLILFDWLRQV GXH WR EDFWHULD DQG VLOWDWLRQ

IURP DJULFXOWXUDO DQG XUEDQ QRQ�SRLQW VRXUFHV�

$JULFXOWXUDO DFWLYLWLHV DUH H[WHQVLYH LQ WKH XSSHU 'XFN 5LYHU ZDWHUVKHG�

SULPDULO\ LQ 0DUVKDOO DQG %HGIRUG &RXQWLHV� 5XQRII IURP GDLU\ DQG OLYHVWRFN

RSHUDWLRQV� DORQJ ZLWK VRLO HURVLRQ IURP URDGVLGHV� FURSODQG� DQG GHQXGHG

VWUHDP EDQNV� DUH WKH SULQFLSDO QRQ�SRLQW VRXUFHV LQ WKLV SDUW RI WKH

ZDWHUVKHG� 7KHVH VRXUFHV FDXVH ZLGH IOXFWXDWLRQV LQ ZDWHU TXDOLW\ LQGLFDWRUV
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VXFK DV WXUELGLW\� VXVSHQGHG VROLGV� DQG IHFDO FROLIRUP EDFWHULD� 5HVLGHQWLDO

GHYHORSPHQW LQ WKH ZDWHUVKHG DUHD DOVR KDV EHHQ OLQNHG WR EDFWHULD

FRQWDPLQDWLRQ LQ WKH VXUIDFH ZDWHUV� 7KH VXEVWDQWLDO EDFWHULDO FRQWDPLQDWLRQ

REVHUYHG LQ )DOO &UHHN DQG 1RUWK )RUN &UHHN �7DEOH ��� DSSHDU WR EH WKH UHVXOW

RI D FRPELQDWLRQ RI DJULFXOWXUDO DQG VHSWLF V\VWHP QRQ�SRLQW VRXUFHV�

%DFWHULRORJLFDO VDPSOLQJ FRQGXFWHG E\ 79$ GXULQJ WKH VXPPHU RI ����

LQGLFDWHG WKDW VLPLODU LQFUHDVHV RFFXU LQ HDVWHUQ 0DXU\ &RXQW\ �79$� ������

7KRVH GDWD DOVR LQGLFDWHG WKDW DOPRVW HYHU\ LQFUHDVH LQ EDFWHULDO FRXQWV LQ WKH

ZDWHU FRXOG EH WUDFHG WR D UDLQIDOO HYHQW XSVWUHDP IURP WKH VDPSOLQJ ORFDWLRQ�

5HGXFWLRQV LQ EDFWHULDO QXPEHUV WR ORZ OHYHOV IROORZLQJ RQH RU WZR GD\V RI GU\

ZHDWKHU VXJJHVWHG WKDW QRQ�SRLQW VRXUFHV ZHUH UHVSRQVLEOH IRU WKH KLJK OHYHOV�

%LJ 5RFN &UHHN LV LPSDFWHG SHULRGLFDOO\ E\ WKH /HZLVEXUJ ZDVWHZDWHU

GLVFKDUJH� 'XULQJ GU\ PRQWKV� WKH YHU\ ORZ IORZ LQ %LJ 5RFN &UHHN SURYLGHV

LQVXIILFLHQW LQLWLDO GLOXWLRQ IRU WKH DVVLPLODWLRQ RI WKH PXQLFLSDO ZDVWHZDWHU

GLVFKDUJH� 7KLV UHVXOWV LQ ORZ GLVVROYHG R[\JHQ FRQFHQWUDWLRQV DQG RUJDQLF

HQULFKPHQW LPSDFWV GRZQVWUHDP IURP WKH WUHDWPHQW SODQW� KRZHYHU� WKHVH

LPSDFWV GR QRW H[WHQG LQWR WKH 'XFN 5LYHU GRZQVWUHDP IURP WKH PRXWK RI %LJ

5RFN &UHHN�

$V LQGLFDWHG LQ 7DEOH ��� 7'(& KDV GHWHUPLQHG WKDW ZDWHU TXDOLW\ FULWHULD DUH

EHLQJ H[FHHGHG LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG� DSSDUHQWO\ IURP DJULFXOWXUDO

QRQ�SRLQW VRXUFHV� 'XULQJ WKH VXPPHU RI ����� 79$ PHDVXUHG ZDWHU TXDOLW\

LQ )RXQWDLQ &UHHN DQG DW VL[ WULEXWDU\ VLWHV� 7KH GDWD FROOHFWHG GXULQJ WKLV

VWXG\ DUH SUHVHQWHG LQ $SSHQGL[ $� 5HVXOWV IURP WKDW VWXG\ LQGLFDWHG WKDW

IHFDO FROLIRUP EDFWHULD DW WZR VLWHV RQ )RXQWDLQ &UHHN H[FHHGHG WKH 7HQQHVVHH

ZDWHU TXDOLW\ FULWHULRQ RI ���������P/ LQ DQ LQGLYLGXDO VDPSOH RQ WKUHH

GLIIHUHQW VDPSOLQJ GDWHV� 7KH VDPH FULWHULRQ ZDV H[FHHGHG DW D VLWH RQ 6RXWK

)RUN RQ WZR VDPSOLQJ GDWHV� 2WKHU VDPSOLQJ ORFDWLRQV VKRZHG HOHYDWHG OHYHOV

RI EDFWHULD VXJJHVWLQJ LPSDFWV IURP DJULFXOWXUDO QRQ�SRLQW VRXUFHV� 7KH VWXG\

ZDV FRQGXFWHG GXULQJ DQ H[WHQGHG GU\ SHULRG LQ $XJXVW�1RYHPEHU VR WKH

REVHUYHG EDFWHULD OHYHOV ZHUH SUREDEO\ ORZHU WKDQ ZKDW ZRXOG KDYH EHHQ

REVHUYHG GXULQJ RU LPPHGLDWHO\ IROORZLQJ D UDLQIDOO HYHQW�

7'(& PRQLWRUV ZDWHU TXDOLW\ DW 'XFN 5LYHU 0LOH ����� LQ 0DXU\ &RXQW\ RQ D

TXDUWHUO\ EDVLV� 5HVXOWV VLQFH ���� VKRZ WKDW IHFDO FROLIRUP OHYHOV KDYH

SHULRGLFDOO\ H[FHHGHG ���������P/ GXULQJ DQG LPPHGLDWHO\ IROORZLQJ PDMRU

UDLQIDOO HYHQWV� 7KHVH KLJK EDFWHULDO OHYHOV SUREDEO\ DUH UHODWHG WR WKH ODUJH

QXPEHU RI IDUP DQLPDOV SUHVHQW LQ WKH ZDWHUVKHG DQG WKHLU DFFHVVLELOLW\ WR WKH
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ULYHU V\VWHP� +LJK OHYHOV RI IHFDO FROLIRUP EDFWHULD LQGLFDWH WKH SRWHQWLDO IRU

GLVHDVH�FDXVLQJ RUJDQLVPV WR EH SUHVHQW DQG DUH D FRQFHUQ IRU UHFUHDWLRQ DQG

ZDWHU VXSSO\ XVHV�

:DWHU 4XDOLW\ � 7LPV )RUG 5HVHUYRLU $UHD

7'(& KDV GHWHUPLQHG WKDW DOO VWUHDPV LQ WKH (ON 5LYHU ZDWHUVKHG DUHD FRYHUHG

E\ WKLV DQDO\VLV� DV ZHOO DV 7LPV )RUG 5HVHUYRLU� DUH IXOO\ VXSSRUWLQJ GHVLJQDWHG

XVHV� %DFWHULRORJLFDO VDPSOLQJ LQ -XQH ���� DW IRXU UHFUHDWLRQ VLWHV RQ 7LPV

)RUG 5HVHUYRLU VKRZHG DOO VLWHV PHW WKH 7HQQHVVHH ZDWHU TXDOLW\ FULWHULD IRU

ZDWHU FRQWDFW UHFUHDWLRQ XVH �79$� ������

79$ KDV PRQLWRUHG WKH HFRORJLFDO KHDOWK RI 7LPV )RUG 5HVHUYRLU VHYHUDO WLPHV

VLQFH ���� �79$� ����E�� 7KH UHVXOWLQJ HFRORJLFDO KHDOWK UDWLQJV IRU 7LPV )RUG

5HVHUYRLU KDYH GHFOLQHG IURP IDLU LQ ����� ����� ���� DQG ���� WR SRRU LQ

���� DQG ����� 5HFHQW SRRU UDWLQJV DUH WKH UHVXOW RI ORZ FRQFHQWUDWLRQV RI

GLVVROYHG R[\JHQ GXULQJ WKH PRQWKV RI -XQH WKURXJK 2FWREHU� SRRU EHQWKLF

FRPPXQLW\ UHVXOWV� DQG LQFUHDVHG FKORURSK\OO�D OHYHOV RYHU SUHYLRXV \HDUV�

'LVVROYHG R[\JHQ OHYHOV ZHUH OHVV WKDQ � PJ�/ WKURXJKRXW PRVW RI WKH ORZHU

ZDWHU FROXPQ DQG DW RU QHDU ]HUR RQ WKH ERWWRP RI WKH UHVHUYRLU IURP -XO\ WR

2FWREHU� 7KH FRQVLVWHQW ORZ GLVVROYHG R[\JHQ OHYHOV DW WKH ERWWRP RI WKH

UHVHUYRLU KHOS H[SODLQ WKH SRRU FRQGLWLRQ RI WKH DTXDWLF RUJDQLVPV OLYLQJ WKHUH�

/RZ FRQFHQWUDWLRQV RI GLVVROYHG R[\JHQ ZRXOG H[WHQG LQWR GHHSHU SRUWLRQV RI

WKH +XUULFDQH &UHHN DQG /RVW &UHHN HPED\PHQWV RI 7LPV )RUG 5HVHUYRLU� $OVR�

LQFUHDVHG OHYHOV RI GLVVROYHG LURQ DQG PDQJDQHVH ZRXOG EH H[SHFWHG WR EH

DVVRFLDWHG ZLWK ORZ FRQFHQWUDWLRQV RI GLVVROYHG R[\JHQ�

��� $48$7,& /,)(

,QIRUPDWLRQ SUHVHQWHG LQ WKH &ROXPELD /DQG 8VH (,6 �79$� ����� LQGLFDWHV

WKDW WKH 'XFN 5LYHU VXSSRUWV VRPH RI WKH PRVW VSHFLHV�ULFK DTXDWLF

FRPPXQLWLHV LQ 1RUWK $PHULFD� 0RVW UHFHQW VXUYH\V RI DTXDWLF OLIH FRQGXFWHG

LQ WKLV ZDWHUVKHG� KRZHYHU� KDYH IRFXVHG RQ WKH PLGGOH UHDFK RI WKH 'XFN

5LYHU� WKH SDUW WKDW ZRXOG KDYH EHHQ DIIHFWHG E\ FRPSOHWLRQ RI WKH &ROXPELD

5HVHUYRLU 3URMHFW� 7KH IRXU DFWLRQ DOWHUQDWLYHV LQFOXGHG LQ WKLV (,6 FRXOG DIIHFW

RWKHU SDUWV RI WKH PDLQVWHP 'XFN 5LYHU� UDQJLQJ IURP QHDU WKH +LFNPDQ

&RXQW\ /LQH �5LYHU 0LOH ���� XSVWUHDP WR 1RUPDQG\ 5HVHUYRLU �DV IDU XSVWUHDP

DV 5LYHU 0LOH ����� ,Q DGGLWLRQ� WKHVH DOWHUQDWLYHV FRXOG DIIHFW VRPH 'XFN 5LYHU

WULEXWDU\ VWUHDPV DQG� XQGHU WKH 7LPV )RUG 3LSHOLQH $OWHUQDWLYH� VPDOO SDUWV RI

WKH XSSHU (ON 5LYHU ZDWHUVKHG�



&KDSWHU �

��

7KH IROORZLQJ GLVFXVVLRQ FRYHUV WKH DTXDWLF OLIH SUHVHQW LQ WKLV VWXG\ DUHD EXW

XVHV D QXPEHU RI WHFKQLTXHV WR DEEUHYLDWH DQG FODULI\ WKH SUHVHQWDWLRQ IRU PRVW

JHQHUDO UHDGHUV� 7KH GLVFXVVLRQ LV GLYLGHG LQWR WZR PDMRU SDUWV� WKH 'XFN 5LYHU

DQG RWKHU §ELJ ZDWHU¨ KDELWDWV� DQG )RXQWDLQ &UHHN DQG WKH RWKHU WULEXWDU\

VWUHDPV� :LWKLQ HDFK RI WKHVH SDUWV� LQGLYLGXDO SDUDJUDSKV GHVFULEH ZKDW LV

NQRZQ DERXW WKH PDMRU JURXSV RI DTXDWLF SODQWV DQG DQLPDOV WKDW DUH SUHVHQW�

7KLV WH[W LV DFFRPSDQLHG E\ MXVW WZR WDEOHV ZKLFK VXPPDUL]H WKH GDWD�

KRZHYHU� DOO RI WKH VXSSRUWLQJ OLVWV RI VSHFLHV DUH SUHVHQWHG LQ $SSHQGL[ %� 7KH

LQWHQW RI WKLV VHFWLRQ LV WR GHVFULEH WKH W\SHV RI DTXDWLF KDELWDWV WKDW DUH

SUHVHQW LQ WKLV VWXG\ DUHD DQG WR LQGLFDWH WKH GLYHUVLW\ RI VSHFLHV WKDW RFFXU LQ

HDFK RI WKHP�

5LYHU DQG 5HVHUYRLU +DELWDWV

7KH 'XFN 5LYHU LV WKH PDMRU DTXDWLF KDELWDW ZLWKLQ WKLV VWXG\ DUHD� KRZHYHU�

YDULRXV SDUWV RI WKH ULYHU KDYH GLIIHUHQW KDELWDW FKDUDFWHULVWLFV DQG VXSSRUW

GLIIHUHQW W\SHV RI DTXDWLF FRPPXQLWLHV� )RU WKLV GLVFXVVLRQ� WKH 'XFN 5LYHU LV

FRQVLGHUHG WR FRQVLVW RI WKUHH SDUWV� D PRUH GRZQVWUHDP UHDFK� D PLGGOH UHDFK�

DQG DQ XSVWUHDP UHDFK� 7KH GRZQVWUHDP UHDFK LQFOXGHG LQ WKLV HYDOXDWLRQ

H[WHQGV IURP QHDU WKH +LFNPDQ�0DXU\ &RXQW\ OLQH �DERXW 5LYHU 0LOH ����

XSVWUHDP WKURXJK WKH &LW\ RI &ROXPELD DQG WKH SRRO RI WKH &ROXPELD &LW\ 'DP

�WR DSSUR[LPDWHO\ 5LYHU 0LOH ����� $V LQGLFDWHG LQ 6HFWLRQ ���� WKLV ���PLOH

UHDFK RI WKH ULYHU KDV D UDWKHU ORZ JUDGLHQW DQG FRQVLVWV RI ORQJ SRROV DQG ZHOO�

GHILQHG UXQV RU ULIIOHV� 1HDU LWV XSVWUHDP HQG� WKLV ULYHU UHDFK DOVR UHFHLYHV

ZDVWHZDWHU DQG RWKHU GLVFKDUJHV IURP WKH GHYHORSHG DUHDV DURXQG &ROXPELD�

7KH PLGGOH UHDFK RI WKH 'XFN 5LYHU LQFOXGHG LQ WKLV HYDOXDWLRQ H[WHQGV IURP

WKH XSVWUHDP HQG RI WKH &ROXPELD &LW\ LPSRXQGPHQW �DURXQG 5LYHU 0LOH ����

XSVWUHDP WR /LOODUG 0LOO 'DP �5LYHU 0LOH ����� 7KLV ���PLOH ULYHU UHDFK

FRQVLVWV RI VRPHZKDW VKRUWHU SRROV DQG D ODUJH QXPEHU RI ZHOO�GHILQHG ULIIOHV�

UXQV� DQG LVODQG FRPSOH[HV� $W LWV XSVWUHDP HQG� /LOODUG 0LOO 'DP IRUPV D

EDUULHU WR XSVWUHDP ILVK PRYHPHQW �H[FHSW XQGHU KLJK IORZ FRQGLWLRQV�� 0XFK

RI WKLV UHDFK PHDQGHUV WKURXJK WKH &ROXPELD 3URMHFW ODQGV� UHODWLYHO\ OLWWOH RI

ZKLFK KDV EHHQ FXOWLYDWHG RU DIIHFWHG E\ H[WHQVLYH KXPDQ GHYHORSPHQW VLQFH

PRVW RI WKH ODQG ZDV DFTXLUHG DERXW �� \HDUV DJR�

7KH XSVWUHDP RI WKHVH 'XFN 5LYHU UHDFKHV H[WHQGV IURP DERYH /LOODUG 0LOO 'DP

�DERXW 5LYHU 0LOH ���� XSVWUHDP WR 1RUPDQG\ 'DP �5LYHU 0LOH ����� 7KH

SK\VLFDO KDELWDW LQ WKLV ���PLOH ULYHU UHDFK LV VLPLODU WR WKH PLGGOH UHDFK�

KRZHYHU� WKH IORZ UHJLPH DQG WHPSHUDWXUH RI WKH ZDWHU DUH ERWK DIIHFWHG E\

UHOHDVHV IURP 1RUPDQG\ 'DP �6HH 6HFWLRQ ����� 7KLV UHDFK DOVR UHFHLYHV

ZDVWHZDWHU DQG RWKHU GLVFKDUJHV IURP WKH DUHD DURXQG 6KHOE\YLOOH�



8SSHU 'XFN 5LYHU :DWHU 6XSSO\ $QDO\VLV DQG )LQDO 3URJUDPPDWLF (,6

��

7ZR DGGLWLRQDO KDELWDWV DUH LQFOXGHG LQ WKLV SDUW RI WKH GLVFXVVLRQ� SULPDULO\

RXW RI FRQYHQLHQFH� 1RUPDQG\ 5HVHUYRLU LV DQ LPSRXQGPHQW RQ WKH 'XFN

5LYHU ORFDWHG DW 5LYHU 0LOH ���� $V LQGLFDWHG LQ 6HFWLRQV ��� DQG ����

1RUPDQG\ 'DP ZDV FORVHG LQ ����� DQG IRUPV D ������DFUH LPSRXQGPHQW� $W

WKH VXPPHU SRRO OHYHO� WKLV UHVHUYRLU LV �� IHHW GHHS� KRZHYHU� WKH OHYHO LV

GUDZQ GRZQ �� IHHW GXULQJ WKH ZLQWHU�

7LPV )RUG 5HVHUYRLU LV DQ LPSRXQGPHQW RQ WKH (ON 5LYHU DW 5LYHU 0LOH ���� $V

LQGLFDWHG LQ 6HFWLRQ ���� WKLV UHVHUYRLU LV ORFDWHG LQ 0RRUH &RXQW\� MXVW VRXWK RI

%HGIRUG &RXQW\ DQG WKH XSVWUHDP SDUW RI WKH 'XFN 5LYHU EDVLQ� 7LPV )RUG

'DP� ZKLFK ZDV FORVHG LQ ����� IRUPV D �������DFUH UHVHUYRLU DW VXPPHU SRRO

DQG LV ��� IHHW GHHS DGMDFHQW WR WKH GDP� 7KH ZLQWHU GUDZGRZQ LV �� IHHW�

7DEOH �� SUHVHQWV D VXPPDU\ RI WKH QXPEHUV RI VSHFLHV RU RWKHU WD[RQRPLF

OHYHOV WKDW KDYH EHHQ HQFRXQWHUHG LQ HDFK RI WKHVH ILYH ULYHU RU UHVHUYRLU

UHDFKHV GXULQJ WKH ODVW �� \HDUV� $V LQGLFDWHG LQ WKLV WDEOH� EHWZHHQ �� DQG

��� GLIIHUHQW IRUPV RI DTXDWLF OLIH KDYH EHHQ LGHQWLILHG IURP WKHVH DUHDV� 7KH

IROORZLQJ SDUDJUDSKV DGGUHVV VHYHUDO RI WKH PDMRU JURXSV RI SODQWV DQG DQLPDOV

WKDW DUH LQFOXGHG�

7DEOH ��� 6XPPDU\ RI QXPEHUV RI DTXDWLF VSHFLHV NQRZQ IURP WKUHH UHDFKHV

RI WKH 'XFN 5LYHU� 1RUPDQG\ 5HVHUYRLU� DQG 7LPV )RUG 5HVHUYRLU�

6XSSRUWLQJ GDWD DQG UHIHUHQFHV DUH SUHVHQWHG LQ $SSHQGL[ %�

3ODQW DQG

$QLPDO *URXSV

'50

��� � ���

'50

�������

'50

��� � ���

1RUPDQG\

5HVHUYRLU

7LPV )RUG

5HVHUYRLU

3ODQNWRQ 16 ��� ��� 16 16

3ODQWV 16 �� �� 16 16

,QVHFWV 16 ��� �� � �

2WKHU

,QYHUWHEUDWHV

16 �� �� � �

0ROOXVNV ��� �� �� �� 16

)LVK �� �� �� �� ��

7RWDOV ��� ��� ��� ��� ���

16 � &RPPXQLW\ QRW VDPSOHG LQ WKLV UHDFK
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3ODQNWRQ DQG 3HULSK\WRQ

7KH VPDOO �JHQHUDOO\ PLFURVFRSLF� SODQWV DQG DQLPDOV ZKLFK OLYH IORDWLQJ LQ WKH

ZDWHU PDNH XS WKH SODQNWRQ FRPPXQLW\� 6RPH RI WKHVH VDPH PLFURVFRSLF

VSHFLHV RU JHQHUD DOVR OLYH LQ WKH SHULSK\WRQ� WKH WKLQ OD\HU RI OLYLQJ WKLQJV WKDW

IRUPV RQ URFNV� WZLJV� DQG RWKHU PDWHULDO LQ WKH ZDWHU� %HWZHHQ ���� DQG

����� 79$ VWDII FRQGXFWHG D JUHDW GHDO RI ELRORJLFDO ZRUN LQ WKH 'XFN 5LYHU

�DQG HOVHZKHUH� DV SDUW RI WKH &XPEHUODQGLDQ 0ROOXVN &RQVHUYDWLRQ 3URJUDP

�&0&3� VHH 6HFWLRQ ����� 7ZR RI �� VLWHV H[DPLQHG LQ GHWDLO DV SDUW RI WKH

&0&3 ZRUN ZHUH ORFDWHG LQ WKH &ROXPELD 5HVHUYRLU DUHD �6RZHOO )RUG� 5LYHU

0LOH ���� DQG /LOODUG 0LOO� 5LYHU 0LOH ����� 7ZR RWKHU &0&3 VLWHV �+DOOV 0LOO�

5LYHU 0LOH ���� DQG 'HPHQW %ULGJH� 5LYHU 0LOH ���� ZHUH ORFDWHG EHWZHHQ WKH

SURSRVHG UHVHUYRLU DUHD DQG 1RUPDQG\ 'DP� 'XULQJ WKH &0&3 HYDOXDWLRQ�

SODQNWRQ DQG SHULSK\WRQ VDPSOHV ZHUH FROOHFWHG PRQWKO\ DW WKH IRXU 'XFN

5LYHU &0&3 VLWHV IURP -XO\ WKURXJK 6HSWHPEHU ����� DQG IURP $SULO DQG -XQH

WKURXJK 6HSWHPEHU ���� �:DGH DQG :HEE� ������ 1R GHWDLOHG SODQNWRQ RU

SHULSK\WRQ LGHQWLILFDWLRQ GDWD DUH DYDLODEOH IURP WKH 'XFN 5LYHU GRZQVWUHDP RI

&ROXPELD RU LQ HLWKHU 1RUPDQG\ RU 7LPV )RUG UHVHUYRLUV�

7KH QDPHV RI WKH YDULRXV VSHFLHV RU JHQHUD IRXQG LQ WKHVH WZR ULYHU UHDFKHV DUH

SUHVHQWHG LQ $SSHQGL[ % �7DEOHV %�� DQG %��� DQG WKH QXPEHUV RI VSHFLHV DUH

VXPPDUL]HG LQ 7DEOH ��� :LWK UHJDUG WR WKH RYHUDOO QXPEHU RI VSHFLHV RU

JHQHUD SUHVHQW� DERXW WKH VDPH QXPEHU RI SODQNWRQ SODQWV DQG DQLPDOV ZHUH

IRXQG LQ WKH PLGGOH DQG XSSHU ULYHU UHDFKHV ���� DQG ��� WD[D� UHVSHFWLYHO\��

7KH PRUH GHWDLOHG GDWD SUHVHQWHG LQ 7DEOHV %�� DQG %�� LQGLFDWH WKDW DERXW ��

SHUFHQW PRUH W\SHV RI SODQNWRQLF SODQWV ZHUH IRXQG LQ WKH PLGGOH UHDFK WKDQ

XSVWUHDP EXW DERXW �� SHUFHQW PRUH W\SHV RI SODQNWRQLF DQLPDOV ZHUH IRXQG LQ

WKH XSVWUHDP UHDFK WKDQ LQ WKH PLGGOH RQH� 7KHVH GLIIHUHQFHV FRXOG EH FDXVHG

E\ D QXPEHU RI WKLQJV� KRZHYHU� FROGHU ZDWHU PLJKW OLPLW WKH YDULHW\ RI

SODQNWRQLF SODQWV WKDW FRXOG OLYH LQ WKH XSVWUHDP UHDFK� DQG D ZLGH YDULHW\ RI

ILVK SUHGDWRUV �VHH EHORZ� PLJKW UHGXFH WKH DEXQGDQFH RI SODQNWRQLF DQLPDOV LQ

WKH PLGGOH UHDFK�

0DFURSK\WHV

'XULQJ WKH &0&3 HYDOXDWLRQ� 79$ VWDII DOVR LGHQWLILHG WKH ODUJHU SODQWV ZKLFK

URXWLQHO\ OLYH LQ WKH ZDWHU �WKH DTXDWLF PDFURSK\WHV�� 7KH PDFURSK\WHV ZKLFK

RFFXUUHG LQ WKH ULYHU LQ WKH YLFLQLW\ RI HDFK &0&3 VLWH ZHUH H[DPLQHG GXULQJ D

IORDW VXUYH\� DQG WKH SODQWV DW WKH VSHFLILF HYDOXDWLRQ VLWHV ZHUH FDUHIXOO\

GRFXPHQWHG GXULQJ D PDSSLQJ VWXG\ �:DGH DQG :HEE� ������
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7KH PDFURSK\WH VSHFLHV IRXQG DW RU QHDU WKH IRXU 'XFN 5LYHU &0&3 VLWHV DUH

SUHVHQWHG LQ $SSHQGL[ %� 7DEOH %��� DQG DUH VXPPDUL]HG LQ WKH PLGGOH DQG

XSSHU UHDFK FROXPQV LQ 7DEOH ��� 1R FRPSDUDEOH VDPSOLQJ KDV EHHQ

FRQGXFWHG LQ WKH GRZQVWUHDP VWUHDP UHDFK RU LQ HLWKHU RI WKH UHVHUYRLUV� 7KH

GHWDLOHG GDWD VKRZ WKDW HLJKW SODQW VSHFLHV ZHUH IRXQG LQ ERWK WKH PLGGOH DQG

XSSHU ULYHU UHDFKHV� VXJJHVWLQJ D IDLUO\ XQLIRUP DTXDWLF SODQW FRPPXQLW\ LQ DW

OHDVW WKRVH WZR SDUWV RI WKH ULYHU�

,QVHFWV DQG 2WKHU ,QYHUWHEUDWHV �H[FHSW 0ROOXVNV�

7KH ODUJHU DTXDWLF LQVHFWV DQG RWKHU W\SHV RI DQLPDOV ZLWKRXW EDFNERQHV

�LQYHUWHEUDWHV� ZKLFK OLYH LQ WKH PLGGOH UHDFK RI WKH 'XFN 5LYHU KDYH EHHQ

H[DPLQHG VHYHUDO WLPHV LQ UHFHQW \HDUV E\ 79$ VWDII DQG RWKHUV� 0XFK RI WKLV

ZRUN ZDV GRQH LQ WKH HDUO\ ����V DV SDUW RI WKH &0&3 HYDOXDWLRQV �SULPDULO\

%DUU HW DO�� ������ KRZHYHU� RWKHU VWXGLHV ZHUH FRQGXFWHG ERWK HDUOLHU �79$�

����� DQG ODWHU �H�J�� $KOVWHGW DQG 6D\ORU� ������ 7KH ERWWRP�GZHOOLQJ �EHQWKLF�

LQYHUWHEUDWHV SUHVHQW LQ ERWK 1RUPDQG\ DQG 7LPV )RUG UHVHUYRLUV KDYH EHHQ

VDPSOHG VHYHUDO WLPHV GXULQJ WKH ����V DV SDUW RI WKH 79$ 9LWDO 6LJQV

0RQLWRULQJ 3URJUDP �'\FXV� HW DO�� ������ 8QIRUWXQDWHO\� QHLWKHU RI WKHVH

JURXSV RI LQYHUWHEUDWHV KDYH EHHQ VDPSOHG LQ WKH GRZQVWUHDP UHDFK RI WKH

'XFN 5LYHU LQFOXGHG LQ WKLV DVVHVVPHQW� 8VXDOO\� WKH DQLPDOV ZHUH SUHVHUYHG

LQ WKH ILHOG DQG� ODWHU� LGHQWLILHG XVLQJ D YDULHW\ RI UHIHUHQFHV� 7KH HDVH ZLWK

ZKLFK WKHVH DQLPDOV FRXOG EH LGHQWLILHG GRZQ WR WKH JHQXV RU VSHFLHV OHYHO

GHSHQGHG RQ WKH WD[RQRPLF JURXS LQYROYHG� WKH H[SHUWLVH RI WKH VWDII PDNLQJ

WKH LGHQWLILFDWLRQV� DQG WKH SXUSRVH RI WKH VSHFLILF SURMHFW� ,Q YLUWXDOO\ DOO RI

WKHVH JURXSV� WKHUH DUH SUREDEO\ PDQ\ PRUH VSHFLHV SUHVHQW WKDQ KDYH EHHQ

LGHQWLILHG�

7KH H[WHQVLYH OLVWV RI LQYHUWHEUDWH VSHFLHV �RU KLJKHU WD[RQRPLF FDWHJRULHV�

ZKLFK KDYH EHHQ IRXQG LQ DW OHDVW VRPH RI WKHVH ULYHU DQG UHVHUYRLU UHDFKHV DUH

SUHVHQWHG LQ $SSHQGL[ %� 7DEOH %��� $OO RI WKHVH UHFRUGV DUH VXPPDUL]HG LQ

WZR URZV RI 7DEOH ��� LQ SDUW WR KHOS LGHQWLI\ VRPH RI WKH GLIIHUHQFHV WKDW DUH

SUHVHQW� 7KH VXPPDU\ QXPEHUV IRU ERWK WKH LQVHFWV DQG WKH RWKHU

LQYHUWHEUDWHV LQGLFDWH WKDW WKH PRVW WD[D ZHUH HQFRXQWHUHG LQ WKH PLGGOH UHDFK

RI WKH 'XFN 5LYHU ���� DQG �� WD[D� UHVSHFWLYHO\�� MXVW RYHU KDOI WKDW PDQ\ WD[D

ZHUH IRXQG LQ WKH XSVWUHDP UHDFK� DQG YHU\ IHZ WD[D ZHUH IRXQG LQ HLWKHU RI

WKH UHVHUYRLUV �IRU H[DPSOH� RQO\ WKUHH LQVHFW WD[D DQG ILYH RWKHU LQYHUWHEUDWH

WD[D KDYH EHHQ IRXQG LQ 1RUPDQG\ 5HVHUYRLU�� 7KH YHU\ IHZ W\SHV RI LQVHFWV

DQG RWKHU LQYHUWHEUDWHV HQFRXQWHUHG LQ WKHVH WZR UHVHUYRLUV LV W\SLFDO RI

WULEXWDU\ UHVHUYRLUV ZLWKLQ WKH 7HQQHVVHH 9DOOH\ �DQG HOVHZKHUH�� DQG SUREDEO\
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LQGLFDWHV WKH VPDOO QXPEHU RI ERWWRP�GZHOOLQJ VSHFLHV ZKLFK DUH DEOH WR

VXUYLYH LQ WKH VORZ�PRYLQJ� UHODWLYHO\ FROG� DW WLPHV R[\JHQ�GHILFLHQW KDELWDWV

WKDW RFFXU LQ WKRVH UHVHUYRLUV� 7KH IHZHU QXPEHU RI WD[D SUHVHQW LQ WKH

XSVWUHDP UHDFK PD\ EH UHODWHG WR HIIHFWV RI WKH UHODWLYHO\ ORZ WHPSHUDWXUH RI

WKH ZDWHU UHOHDVHG IURP 1RUPDQG\ 'DP� SHUKDSV DFFRPSDQLHG E\ VRPH HIIHFWV

IURP WKH IDUPV DQG EXVLQHVVHV LQ WKH XSVWUHDP SDUW RI WKH ZDWHUVKHG�

0ROOXVNV

)UHVKZDWHU PROOXVNV DUH UHSUHVHQWHG LQ WKH 'XFN DQG (ON 5LYHU EDVLQV E\ ULYHU

VQDLOV� QDWLYH PXVVHOV� ILQJHUQDLO FODPV� DQG WKH $VLDWLF FODP� 7KHVH W\SLFDOO\

ODUJH DTXDWLF LQYHUWHEUDWHV DUH VHOGRP FROOHFWHG ZLWK WKH GUHGJH RU QHW

VDPSOLQJ WHFKQLTXHV URXWLQHO\ XVHG WR VDPSOH LQVHFWV DQG RWKHU ERWWRP�

GZHOOLQJ LQYHUWHEUDWHV� 'XULQJ WKH ODVW �� \HDUV� 79$ VWDII DQG D IHZ RWKHUV

KDYH FRQGXFWHG VHYHUDO VXUYH\V VSHFLILFDOO\ WR GRFXPHQW WKH GLVWULEXWLRQ DQG

DEXQGDQFH RI WKH PXVVHOV DQG� RFFDVLRQDOO\� WKH DTXDWLF VQDLOV ZKLFK OLYH LQ

WKH PLGGOH DQG XSSHU UHDFKHV RI WKH 'XFN 5LYHU� $V SDUW RI WKH SUHSDUDWLRQV

IRU WKLV (,6� 79$ VWDII VDPSOHG WKH QDWLYH PXVVHO VSHFLHV SUHVHQW DW WZR

ORFDWLRQV LQ WKH GRZQVWUHDP UHDFK RI WKH ULYHU� 7KH UHVXOWV RI WKHVH VWXGLHV DUH

VXPPDUL]HG LQ 7DEOH ��� DQG WKH GHWDLOV DUH SUHVHQWHG LQ $SSHQGL[ %� 7DEOH

%���

7KH QXPEHUV RI PROOXVN VSHFLHV SUHVHQWHG LQ 7DEOH �� LQGLFDWH WKDW WKH PRVW

VSHFLHV ���� ZHUH IRXQG LQ WKH PLGGOH UHDFK RI WKH ULYHU� DSSUR[LPDWHO\ KDOI WKDW

PDQ\ ZHUH IRXQG LQ ERWK WKH GRZQVWUHDP DQG XSVWUHDP UHDFKHV� DQG RQO\ RQH

PROOXVN VSHFLHV ZDV HQFRXQWHUHG LQ 1RUPDQG\ 5HVHUYRLU� 9HU\ IHZ PROOXVNV

SUREDEO\ RFFXU LQ WKH UHVHUYRLUV IRU WKH VDPH UHDVRQV IHZ RWKHU ERWWRP�

GZHOOLQJ LQYHUWHEUDWHV DUH IRXQG WKHUH� WKH\ DUH QRW DGDSWHG WR WKH VORZ�

PRYLQJ� UHODWLYHO\ FROG� VRPHWLPHV R[\JHQ�GHILFLHQW KDELWDWV WKDW H[LVW LQ

WULEXWDU\ UHVHUYRLUV� 7KH UHODWLYHO\ ODUJH QXPEHU RI PXVVHO DQG VQDLO VSHFLHV

IRXQG LQ WKH PLGGOH UHDFK KDYH EHHQ NQRZQ WR RFFXU LQ WKDW SDUW RI WKH 'XFN

5LYHU IRU D ORQJ WLPH �H�J�� ,VRP DQG <RNOH\� ����� DQG UHSUHVHQW PXFK RI WKH

GLYHUVLW\ WKDW ZDV SUHVHQW DW OHDVW ��� \HDUV DJR �2UWPDQQ� ������ 7KH ORZHU

QXPEHUV RI VSHFLHV SUHVHQW LQ WKH GRZQVWUHDP DQG XSVWUHDP ULYHU UHDFKHV

DSSHDU WR UHSUHVHQW UHGXFWLRQV IURP WKH RULJLQDO GLYHUVLW\ SUREDEO\ FDXVHG E\

SDVW SROOXWLRQ HYHQWV DQG KXPDQ GLVWXUEDQFHV LQ WKH ZDWHUVKHG �YDQ GHU

6FKDOLH� ������
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7KH ILVK VSHFLHV ZKLFK RFFXU LQ WKH 'XFN 5LYHU KDYH EHHQ VXUYH\HG PRUH

H[WHQVLYHO\ DQG PRUH RIWHQ WKDQ DQ\ RWKHU SDUWV RI WKH DTXDWLF FRPPXQLWLHV�

7KH PRVW LQWHQVLYH RI WKHVH VXUYH\V ZHUH FRQGXFWHG DV SDUW RI WKH &0&3 ZRUN

�VXPPDUL]HG LQ %DUU HW DO� ������ KRZHYHU� D YDULHW\ RI RWKHU VXUYH\V RU VLWH

YLVLWV DOVR KDYH FRQWULEXWHG PDQ\ RFFXUUHQFH UHFRUGV �HVSHFLDOO\ %XUU HW DO��

����� 1LHODQG� ����� DQG 6FRWW DQG *DUGQHU� ������ 'XULQJ WKH ����V� 79$

FUHZV DOVR KDYH VDPSOHG WKH ILVK FRPPXQLWLHV LQ 1RUPDQG\ DQG 7LPV )RUG

UHVHUYRLUV DV SDUW RI WKH 9LWDO 6LJQV 0RQLWRULQJ 3URJUDP �'\FXV� HW DO�� ������

$OO RI WKH ILVK VSHFLHV HQFRXQWHUHG GXULQJ WKHVH VXUYH\V DUH OLVWHG LQ $SSHQGL[

% 7DEOH %��� $ VXPPDU\ RI WKLV LQIRUPDWLRQ LV LQFOXGHG LQ 7DEOH ���

7KH QXPEHUV RI ILVK VSHFLHV SUHVHQWHG LQ 7DEOH �� LQGLFDWH PRUH VLPLODULW\

DPRQJ WKH ULYHU UHDFKHV DQG UHVHUYRLUV WKDQ ZDV DSSDUHQW IRU WKH LQVHFWV� RWKHU

LQYHUWHEUDWHV� RU PROOXVNV� 7KH PLGGOH UHDFK VWLOO \LHOGHG WKH PRVW VSHFLHV �����

EXW WKH XSVWUHDP DQG GRZQVWUHDP UHDFKHV ZHUH IRXQG WR KDYH RQO\ VOLJKWO\

IHZHU ��� DQG �� VSHFLHV� UHVSHFWLYHO\�� DQG WKH UHVHUYRLUV \LHOGHG QHDUO\ KDOI DV

PDQ\ DV WKH PLGGOH UHDFK ��� DQG �� VSHFLHV�� ,Q WKLV FDVH� WKH UDZ QXPEHUV

DUH VRPHZKDW PLVOHDGLQJ� HVSHFLDOO\ ZLWK UHJDUG WR WKH UHVHUYRLUV� 7KH GHWDLOHG

GDWD �SUHVHQWHG LQ $SSHQGL[ 7DEOH %��� LQGLFDWH WKDW �� ILVK VSHFLHV ZHUH IRXQG

LQ IRXU RU DOO ILYH RI WKHVH ULYHU RU UHVHUYRLU DUHDV� KRZHYHU� PRVW RI WKH RWKHU ��

VSHFLHV RFFXUUHG RQO\ LQ UHDFKHV ZLWK PRUH UHVWULFWHG W\SHV RI KDELWDWV� 7ZR

IDPLOLHV RI ILVKHV �WKH PLQQRZV DQG WKH GDUWHUV� ZHUH UHSUHVHQWHG E\ PDQ\

PRUH VSHFLHV LQ WKH ULYHU UHDFKHV �WRJHWKHU EHWZHHQ �� DQG �� VSHFLHV� WKDQ LQ

WKH UHVHUYRLUV �� RU � VSHFLHV�� &RQYHUVHO\� D IHZ ILVKHV ZHUH IRXQG RQO\ LQ WKH

UHVHUYRLUV �H�J�� WKUHDGILQ VKDG� \HOORZ EDVV� DQG \HOORZ SHUFK�� ,Q JHQHUDO� WKH

PLGGOH UHDFK RI WKH ULYHU \LHOGHG WKH PRVW VSHFLHV� ZLWK DGGLWLRQV RU GHOHWLRQV

LQ WKH RWKHU DUHDV GHSHQGLQJ RQ WKH SUHVHQFH RU DEVHQFH RI GLIIHUHQW KDELWDW

FKDUDFWHULVWLFV �H�J�� UDLQERZ WURXW ZHUH IRXQG RQO\ LQ WKH XSVWUHDP UHDFK� WKH

UHDFK UHFHLYLQJ WKH FROG ZDWHU GLVFKDUJH IURP 1RUPDQG\ 'DP��

5LYHU DQG 5HVHUYRLU 6XPPDU\

7KH WRWDO QXPEHUV RI VSHFLHV �DQG RWKHU WD[RQRPLF OHYHOV� HQFRXQWHUHG LQ WKHVH

WKUHH UHDFKHV RI WKH 'XFN 5LYHU DQG 1RUPDQG\ DQG 7LPV )RUG UHVHUYRLUV DUH

SUHVHQWHG DW WKH ERWWRP RI 7DEOH ��� 7KHVH QXPEHUV LQGLFDWH WKDW WKH PLGGOH

UHDFK RI WKH ULYHU VXSSRUWV WKH PRVW W\SHV RI DTXDWLF OLIH ������ IROORZHG

UHODWLYHO\ FORVHO\ E\ WKH XSVWUHDP UHDFK ������ 7KH QXPEHUV RI VSHFLHV NQRZQ

IURP WKH GRZQVWUHDP UHDFK DQG WKH WZR UHVHUYRLUV DUH PXFK ORZHU� LQ SDUW

EHFDXVH VRPH PDMRU DTXDWLF JURXSV KDYH QRW EHHQ VDPSOHG LQ WKRVH DUHDV�
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,QIRUPDWLRQ SUHVHQWHG LQ WKH SUHYLRXV SDUDJUDSKV LQGLFDWHV WKDW� ZKHUH

VXIILFLHQW VDPSOLQJ KDV EHHQ GRQH� WKH UHVHUYRLU KDELWDWV VXSSRUW PDQ\ IHZHU

VSHFLHV WKDQ DQ\ RI WKH IORZLQJ ZDWHU UHDFKHV� $PRQJ WKH WKUHH UHDFKHV RI WKH

'XFN 5LYHU� WKH XSVWUHDP UHDFK VXSSRUWV PRUH SODQNWRQLF DQLPDOV WKDQ WKH

PLGGOH UHDFK EXW IHZHU VSHFLHV RI SODQNWRQLF SODQWV� LQVHFWV� RWKHU

LQYHUWHEUDWHV� PROOXVNV� DQG ILVKHV� 7KH PRVW RIWHQ PHQWLRQHG SRVVLEOH UHDVRQ

IRU WKHVH GLIIHUHQFHV LV WKH FROG ZDWHU UHOHDVHG IURP 1RUPDQG\ 'DP� 7KH

GRZQVWUHDP UHDFK LV UHSUHVHQWHG RQO\ E\ QXPEHUV IRU PROOXVNV DQG ILVKHV DQG�

LQ ERWK FDVHV� \LHOGHG IHZHU VSHFLHV WKDQ HLWKHU WKH PLGGOH RU XSVWUHDP

UHDFKHV� $W OHDVW ZLWK UHJDUG WR WKH PROOXVNV� WKLV UHDFK VHHPV QRW WR KDYH

FRPSOHWHO\ UHFRYHUHG IURP WKH HIIHFWV RI HDUOLHU SROOXWLRQ DQG RWKHU KXPDQ

GLVWXUEDQFHV LQ WKH DUHD�

7ULEXWDU\ +DELWDWV

7KH IRXU DFWLRQ DOWHUQDWLYHV LQFOXGHG LQ WKLV HYDOXDWLRQ FRXOG DIIHFW VHYHUDO

'XFN 5LYHU WULEXWDULHV LI RQH RU PRUH RI WKHP ZHUH DGRSWHG� 3RSODU DQG

*UHHQOLFN FUHHNV RFFXU DORQJ WKH PRVW OLNHO\ SLSHOLQH URXWH IURP D GRZQVWUHDP

LQWDNH VLWH WR WKH &LW\ RI &ROXPELD� )RXQWDLQ &UHHN DQG VHYHUDO RI LWV

WULEXWDULHV H[LVW LQ WKH ZDWHUVKHG ZKLFK FRXOG EH LPSRXQGHG WR IRUP D

)RXQWDLQ &UHHN UHVHUYRLU� DQG )ODW &UHHN IORZV DORQJ WKH PRVW OLNHO\ URXWH RI D

SLSHOLQH EHWZHHQ D 7LPV )RUG LQWDNH DQG WKH FORVHVW SDUW RI WKH 'XFN 5LYHU

�QHDU 6KHOE\YLOOH�� 2I WKHVH VWUHDPV� )RXQWDLQ &UHHN GUDLQV WKH ODUJHVW

ZDWHUVKHG ���� VTXDUH PLOHV�� IROORZHG E\ )ODW &UHHN ��� VTXDUH PLOHV��

*UHHQOLFN &UHHN ����� VTXDUH PLOHV�� DQG 3RSODU &UHHN LV WKH VPDOOHVW ����

VTXDUH PLOHV� �79$� ������

([LVWLQJ DQG QHZ LQIRUPDWLRQ DERXW WKH DTXDWLF OLIH SUHVHQW LQ WKHVH WKUHH

JURXSV RI 'XFN 5LYHU WULEXWDULHV LV VXPPDUL]HG LQ 7DEOH ��� 7KH GHWDLOHG

LQIRUPDWLRQ XSRQ ZKLFK WKLV VXPPDU\ LV EDVHG LV SUHVHQWHG LQ $SSHQGL[ %�

7DEOHV %�� WKURXJK %���� $V LQGLFDWHG LQ 7DEOH ��� VHYHUDO WD[RQRPLF JURXSV

KDYH QRW EHHQ VDPSOHG LQ VRPH RI WKHVH WULEXWDU\ VWUHDPV� 7KH LQIRUPDWLRQ

WKDW LV DYDLODEOH� KRZHYHU� LV VXIILFLHQW WR LQGLFDWH WKH JHQHUDO TXDOLW\ RI WKHVH

FRPPXQLWLHV DQG WKH W\SHV RI DTXDWLF OLIH WKDW LV SUHVHQW�

7KH QXPEHUV RI VSHFLHV RU RWKHU WD[RQRPLF OHYHOV RI WKH SODQNWRQ� LQVHFWV DQG

RWKHU LQYHUWHEUDWHV LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG LV GHULYHG IURP VDPSOLQJ

FRQGXFWHG E\ 8QLYHUVLW\ RI 7HQQHVVHH VWDII DW WKH 7HQQHVVHH 5RXWH ��$ EULGJH

�HDVW RI &XOOHRND� LQ 6HSWHPEHU ���� DQG -XQH ���� �(WQLHU� HW DO�� ������ $V

LQGLFDWHG LQ $SSHQGL[ % 7DEOH %��� WKH SODQNWRQ VDPSOLQJ LQFOXGHG RQO\ WKH
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PLFURVFRSLF SODQWV� WKH SODQNWRQLF DQLPDOV ZHUH QRW VDPSOHG� :KLOH QR VLPLODU

VXUYH\ LQIRUPDWLRQ LV DYDLODEOH IRU WKHVH SDUWV RI WKH DTXDWLF FRPPXQLWLHV IURP

WKH GRZQVWUHDP RU XSVWUHDP WULEXWDULHV� LQFLGHQWDO REVHUYDWLRQV DERXW WKH

PRUH REYLRXV UHSUHVHQWDWLYHV RI WKHVH JURXSV ZDV PDGH GXULQJ UDWKHU IRFXVHG

VDPSOLQJ IRU PROOXVNV DQG ILVKHV WKDW ZDV FRQGXFWHG E\ 79$ VWDII LQ -XQH

����� )RU FRPSDUDWLYH SXUSRVHV� WKH QXPEHUV RI LQVHFWV DQG RWKHU

LQYHUWHEUDWHV HQFRXQWHUHG LQ )RXQWDLQ &UHHN �D WRWDO RI ��� WD[D� LV FRPSDUDEOH

WR WKH WRWDO IRU WKHVH JURXSV IRXQG LQ WKH XSVWUHDP UHDFK RI WKH 'XFN 5LYHU ���

WD[D� WRWDO� EXW LV VXEVWDQWLDOO\ OHVV WKDQ ZDV IRXQG LQ WKH PLGGOH UHDFK RI WKH

ULYHU ���� WD[D��

7DEOH ��� 6XPPDU\ RI QXPEHUV RI DTXDWLF VSHFLHV NQRZQ IURP WKUHH JURXSV RI

'XFN 5LYHU WULEXWDULHV� 6XSSRUWLQJ GDWD DQG UHIHUHQFHV DUH

SUHVHQWHG LQ $SSHQGL[ %�

3ODQW DQG

$QLPDO *URXSV

*UHHQOLFN DQG

3RSODU &UHHNV

)RXQWDLQ &UHHN

:DWHUVKHG

)ODW &UHHN

:DWHUVKHG

3ODQNWRQ 16 ��� 16

3ODQWV 16 16 16

,QVHFWV 16 �� 16

2WKHU

,QYHUWHEUDWHV

16 �� 16

0ROOXVNV � � �

)LVK �� �� ��

7RWDOV ��� ���� ���

16 � &RPPXQLW\ QRW VDPSOHG LQ WKLV UHDFK

0ROOXVNV DQG ILVKHV LQ WKH GRZQVWUHDP FUHHNV DQG )ODW &UHHN ZHUH VDPSOHG

GXULQJ -XQH ���� �79$ XQSXEOLVKHG GDWD�� 0ROOXVN LQIRUPDWLRQ IURP WKH

)RXQWDLQ &UHHN ZDWHUVKHG ZDV FROOHFWHG GXULQJ WKH 8QLYHUVLW\ RI 7HQQHVVHH

VWXG\ �(WQLHU� HW DO�� ����� DQG D 79$ VXUYH\ FRQGXFWHG LQ ���� �79$

XQSXEOLVKHG GDWD�� 0RVW RI WKH PROOXVNV HQFRXQWHUHG LQ WKHVH FUHHNV ZHUH

VQDLOV� )ODW &UHHN ZDV WKH RQO\ RQH RI WKHVH VWUHDPV IRXQG WR VXSSRUW DV PDQ\

DV IRXU IUHVKZDWHU PXVVHO VSHFLHV� (YHQ WKRXJK )ODW &UHHN KDV VOLJKWO\ VPDOOHU

ZDWHUVKHG WKDQ )RXQWDLQ &UHHN� LW ZDV IRXQG WR VXSSRUW PRUH PROOXVN VSHFLHV

WKDQ DQ\ RI WKH RWKHU WULEXWDULHV LQFOXGHG LQ WKLV H[DPLQDWLRQ�
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7KH ILVK VSHFLHV RFFXUULQJ LQ WKHVH FUHHNV� OLNH WKH 'XFN 5LYHU� KDYH EHHQ WKH

VXEMHFW RI UHODWLYHO\ PRUH FROOHFWLRQ HIIRUW DQG VWXG\� ,Q DGGLWLRQ WR WKH UHVXOWV

RI WKH UHFHQW 79$ VDPSOLQJ LQ 3RSODU� *UHHQOLFN� DQG )ODW FUHHNV� VHYHUDO

FROOHFWLRQV KDYH EHHQ PDGH LQ YDULRXV SDUWV RI WKH )RXQWDLQ &UHHN ZDWHUVKHG�

3HUKDSV EHFDXVH RI WKH PRUH H[WHQVLYH VDPSOLQJ HIIRUW� )RXQWDLQ &UHHN \LHOGHG

WKH PRVW ILVK VSHFLHV ����� KRZHYHU� WKH WRWDO IRU )ODW &UHHN ���� ZDV RQO\

VOLJKWO\ ORZHU� 3RSODU DQG *UHHQOLFN FUHHNV \LHOGHG �� DQG �� VSHFLHV�

UHVSHFWLYHO\ �$SSHQGL[ %� 7DEOH %����� IRU D FRPSRVLWH WRWDO RI �� VSHFLHV�

7ULEXWDU\ 6XPPDU\

7KH WRWDO QXPEHUV RI VSHFLHV �DQG RWKHU WD[RQRPLF OHYHOV� SUHVHQWHG DW WKH

ERWWRP RI 7DEOH �� LQGLFDWH WKDW WKH PRVW W\SHV RI DTXDWLF OLIH ZHUH

HQFRXQWHUHG LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG ������� KRZHYHU� WKDW WRWDO

LQFOXGHG LQIRUPDWLRQ DERXW VHYHUDO PDMRU JURXSV WKDW KDG QRW EHHQ VDPSOHG LQ

WKH RWKHU ZDWHUVKHGV� :LWK UHJDUG WR PROOXVNV DQG ILVKHV� ERWK RI ZKLFK KDG

EHHQ WKH VXEMHFW RI VSHFLILF VHDUFKHV LQ HDFK RI WKHVH ZDWHUVKHGV� WKH ��

VSHFLHV LQ WKHVH WZR JURXSV IRXQG LQ WKH UHODWLYHO\ VPDOO )ODW &UHHN ZDWHUVKHG

SUREDEO\ UHSUHVHQWV WKH OHDVW GLVWXUEHG RI WKHVH VWUHDPV� 7KH �� ILVK VSHFLHV

IRXQG LQ 3RSODU &UHHN� GUDLQLQJ D YHU\ VPDOO ZDWHUVKHG� DOVR VHHPV WR

UHSUHVHQW D UHODWLYHO\ XQGLVWXUEHG VWUHDP� 7KH �� VSHFLHV RI ILVKHV DQG

PROOXVNV IRXQG LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG DQG WKH �� VSHFLHV LQ

*UHHQOLFN &UHHN VHHP ORZHU WKDQ H[SHFWDWLRQV ZRXOG SUHGLFW� 7KH VLWH VDPSOHG

RQ *UHHQOLFN &UHHN� LQ SDUWLFXODU� VHHPHG WR KDYH DQ H[FHVVLYH DPRXQW RI ILQH

VHGLPHQW DQG PDQ\ VSHFLHV ZHUH UHSUHVHQWHG RQO\ E\ VLQJOH LQGLYLGXDOV�

��� :(7/$1'6

:HWODQGV DUH DUHDV WKDW DUH ZHW RU FRYHUHG E\ VKDOORZ ZDWHU IRU DW OHDVW SDUW RI

WKH \HDU� 7KHLU VRLO FRQGLWLRQV� DQG WKH SODQW DQG DQLPDO OLIH WKH\ VXSSRUW� DUH

GHWHUPLQHG PDLQO\ E\ WKH SUHVHQFH RI ZDWHU� 0RVW ZHWODQGV DUH GRPLQDWHG E\

SODQWV WKDW FDQ OLYH LQ DUHDV WKDW DUH IUHTXHQWO\ IORRGHG RU KDYH ZDWHU SUHVHQW

IRU ORQJ SHULRGV RI WLPH� 7KHVH KDELWDWV DUH JHQHUDOO\ WHHPLQJ ZLWK OLIH EHFDXVH

RI WKH DEXQGDQW ZDWHU DQG QXWULHQW VXSSOLHV WKDW DUH DYDLODEOH WR D ZLGH YDULHW\

RI DTXDWLF DQG WHUUHVWULDO SODQW DQG DQLPDO VSHFLHV� (VWDEOLVKHG ZHWODQGV DOVR

DUH LPSRUWDQW LQ FRQWUROOLQJ HURVLRQ� SUHYHQWLQJ IORRGLQJ DQG VWRUP GDPDJH�

LPSURYLQJ ZDWHU TXDOLW\� DQG KHOSLQJ WR UHFKDUJH JURXQG ZDWHU�
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:HWODQGV DUH SURWHFWHG XQGHU ERWK VWDWH DQG IHGHUDO ODZV EHFDXVH RI WKH

EHQHILWV WKH\ SURYLGH� 7KHVH §MXULVGLFWLRQDO ZHWODQGV¨ �ZHWODQGV WKDW PHHW

VSHFLILF FULWHULD� KDYLQJ ZHWODQG SODQWV� ZHWODQG VRLOV� DQG ZHWODQG K\GURORJ\�

DUH SURWHFWHG XQGHU 6HFWLRQ ��� RI WKH &OHDQ :DWHU $FW� 7KLV ODZ LV

DGPLQLVWHUHG E\ 86$&(� ,Q DGGLWLRQ� ([HFXWLYH 2UGHU ����� �3URWHFWLRQ RI

:HWODQGV� DGGUHVVHV ZHWODQGV ORFDWHG RQ IHGHUDO SURSHUW\ RU DIIHFWHG E\ IHGHUDO

SURMHFWV� ,Q 7HQQHVVHH� DFWLYLWLHV LQ ZHWODQGV DOVR DUH UHJXODWHG E\ 7'(& XQGHU

WKH DXWKRULW\ RI WKH 7HQQHVVHH :DWHU 4XDOLW\ &RQWURO $FW RI �����

7KH 86):6 KDV SURGXFHG D VHULHV RI 1DWLRQDO :HWODQG ,QYHQWRU\ �1:,� PDSV

IRU PXFK RI WKH 8QLWHG 6WDWHV XVLQJ D KDELWDW�EDVHG FODVVLILFDWLRQ V\VWHP

�&RZDUGLQ HW DO�� ������ 7KLV FODVVLILFDWLRQ V\VWHP VWDUWV RXW E\ LGHQWLI\LQJ

ZKHWKHU WKH ZHWODQG LV EDVLFDOO\ SDUW RI D PDUVK �SDOXVWULQH�� SDUW RI D ODNH

�ODFXVWULQH�� RU SDUW RI D VWUHDP �ULYHULQH�� 7KH FODVVLILFDWLRQ V\VWHP DOVR

LGHQWLILHV PRUH GHWDLOHG IHDWXUHV RI WKH KDELWDW DQG WKH YHJHWDWLRQ WKDW LV

SUHVHQW�

,GHQWLILFDWLRQ RI ZHWODQGV LQ WKH SURMHFW DUHD ZDV EDVHG RQ WKH 1:, PDSV DQG

H[LVWLQJ FRORU LQIUDUHG SKRWRJUDSK\ RI WKH )RXQWDLQ &UHHN ZDWHUVKHG�

$FFRUGLQJ WR WKH DYDLODEOH LQIRUPDWLRQ� ZHWODQGV LQ WKH SURMHFW DUHD IDOO LQWR

WKUHH FODVVLILFDWLRQ W\SHV� SDOXVWULQH IRUHVWHG EURDG�OHDYHG GHFLGXRXV

ZHWODQGV� SDOXVWULQH VFUXE�VKUXE EURDG�OHDYHG GHFLGXRXV ZHWODQGV� DQG

SDOXVWULQH HPHUJHQW� SHUVLVWHQW >YHJHWDWLRQ@ ZHWODQGV� 7KH IROORZLQJ

SDUDJUDSKV LQGLFDWH ZKDW LV NQRZQ DW SUHVHQW DERXW WKH ZHWODQGV WKDW PLJKW

EH DIIHFWHG E\ HDFK RI WKH DFWLRQ DOWHUQDWLYHV�

)RXQWDLQ &UHHN 5HVHUYRLU $UHD

:HWODQG UHVRXUFHV LQ WKH SRVVLEOH DUHD RI D )RXQWDLQ &UHHN UHVHUYRLU ZHUH

LGHQWLILHG EDVHG RQ DQ DHULDO LQYHQWRU\ XVLQJ FRORU LQIUDUHG SKRWRJUDSK\� LQ

DGGLWLRQ WR WKH LQIRUPDWLRQ RQ WKH 1:, PDSV� 7KH UHVXOWV LQGLFDWH WKDW WKHUH

DUH DSSUR[LPDWHO\ ��� DFUHV RI SDOXVWULQH IRUHVWHG ZHWODQGV� DQG DSSUR[LPDWHO\

�� DFUHV RI PL[HG SDOXVWULQH IRUHVWHG DQG VFUXE�VKUXE ZHWODQGV LQ WKH SURMHFW

DUHD� 7KHVH ZHWODQG DUHDV W\SLFDOO\ RFFXU LQ QDUURZ VWULSV ORFDWHG DORQJ *RRVH

&UHHN� +XUULFDQH &UHHN� 6LOYHU &UHHN� DQG *UHDV\ %UDQFK�

'RZQVWUHDP :DWHU ,QWDNH $UHD

7KH 1:, PDS LQGLFDWHV SDOXVWULQH IRUHVWHG ZHWODQGV DVVRFLDWHG ZLWK *LQ

%UDQFK� 3RSODU &UHHN� DQG -RKQ %UDQFK� 7KHUH LV DOVR DQ H[WHQVLYH DUHD RI

IRUHVWHG ZHWODQGV DVVRFLDWHG ZLWK WKH 'XFN 5LYHU RQ WKH ZHVW VLGH RI 6KHOE\
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%HQG DQG HDVW RI *UHHQILHOG ,VODQG� 6HYHUDO DUHDV RI SDOXVWULQH HPHUJHQW

ZHWODQGV RFFXU QHDU WKH PRXWK RI 3RSODU &UHHN� 3DOXVWULQH VFUXE�VKUXE

ZHWODQGV RFFXU LQ D VPDOO DUHD QHDU WKH PRXWK RI 3RSODU &UHHN DQG LQ WKH QRUWK

VHFWLRQ RI 6KHOE\ %HQG RQ WKH 'XFN 5LYHU� $OO WRJHWKHU� WKHVH DUHDV DPRXQW WR

DSSUR[LPDWHO\ �� DFUHV�

1RUPDQG\ 5HVHUYRLU $UHD

7KH 1:, LQGLFDWHV WKH PDMRULW\ RI ZHWODQGV DUH FRQILQHG WR WKH VKDOORZ KHDGV RI

HPED\PHQWV DURXQG WKH UHVHUYRLU� 0DQ\ OLQHDU SDOXVWULQH IRUHVWHG DUHDV RFFXU

ZKHUH WULEXWDU\ VWUHDPV IORZ LQWR WKH UHVHUYRLU� 7KH 1:, LQGLFDWHV WZR VPDOO

SDOXVWULQH HPHUJHQW ZHWODQGV LQ WKH 5LOH\ &UHHN HPED\PHQW� RQH LQ WKH %DUWRQ

6SULQJ HPED\PHQW� DQG DQRWKHU LQ WKH XSSHU HQG RI WKH ODNH QRUWKHDVW RI

%XOOHQ 5XQ� 7ZR DUHDV RI SDOXVWULQH VFUXE�VKUXE ZHWODQGV DUH ORFDWHG LQ DQ

HPED\PHQW MXVW QRUWK RI WKH GDP� $OO WRJHWKHU� WKHVH DUHDV DPRXQW WR

DSSUR[LPDWHO\ ��� DFUHV�

7LPV )RUG 3LSHOLQH $UHD

7KH 1:, LQGLFDWHV D QXPEHU RI SDOXVWULQH IRUHVWHG ZHWODQGV LQ WKH PRVW OLNHO\

DUHD ZKHUH WKLV DOWHUQDWLYH FRXOG EH EXLOW� 7KHVH DUH SULPDULO\ OLQHDU ZHWODQGV

DVVRFLDWHG ZLWK )ODW &UHHN DQG LWV WULEXWDULHV� DQG DORQJ WKH /RQJ &UHHN DQG

+XUULFDQH &UHHN HPED\PHQWV RQ 7LPV )RUG 5HVHUYRLU� 7KUHH VPDOO SDOXVWULQH

HPHUJHQW ZHWODQGV DUH LQGLFDWHG LQ HPED\PHQWV DVVRFLDWHG ZLWK /RQJ &UHHN

DQG 7XUNH\ &UHHN� 7RJHWKHU� WKHVH DUHDV DPRXQW WR DSSUR[LPDWHO\ ��� DFUHV�

7KHVH LQLWLDO GHVFULSWLRQV RI SRVVLEOH ZHWODQGV DVVRFLDWHG ZLWK WKH DFWLRQ

DOWHUQDWLYHV ZHUH EDVHG RQ 1:, PDS LQIRUPDWLRQ FRPSLOHG XVLQJ KLJK�DOWLWXGH

DHULDO SKRWRJUDSK\ �VRPH RI ZKLFK LV PRUH WKDQ WHQ \HDUV ROG�� DFFRPSDQLHG E\

PRUH UHFHQW GDWD DQG OLPLWHG ILHOG UHFRQQDLVVDQFH� :KLOH WKH H[LVWLQJ

LQIRUPDWLRQ IRUPV D JRRG VWDUWLQJ SRLQW� PDQ\ ZHWODQG DUHDV DUH VPDOO DQG�RU

KDUG WR LGHQWLI\ IURP KLJK�DOWLWXGH SKRWRJUDSKV� ,Q DGGLWLRQ� ZHWODQGV FDQ

FKDQJH LQWR RWKHU W\SHV RI KDELWDWV RYHU WLPH� HVSHFLDOO\ ZKHQ ODQGRZQHUV ZDQW

WR XVH WKH ODQG IRU RWKHU SXUSRVHV�

��� )/22'3/$,16�)/22' &21752/

,QIRUPDWLRQ H[LVWV DERXW 'XFN 5LYHU IORRGV LQ WKH &ROXPELD DUHD IURP DV HDUO\

DV ����� EXW WKH ILUVW IORRG IRU ZKLFK DQ\ HOHYDWLRQ GDWD DUH DYDLODEOH RFFXUUHG

LQ ����� 7KH ODUJHVW NQRZQ IORRG LQ &ROXPELD RFFXUUHG LQ )HEUXDU\ ����
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ZKHQ WKH 'XFN 5LYHU H[FHHGHG EDQN�IXOO VWDJH E\ DOPRVW �� IHHW� 2WKHU

LQIRUPDWLRQ DERXW WKH IORRG KLVWRU\ RI WKH DUHD LV DYDLODEOH LQ UHFRUGV

PDLQWDLQHG E\ WKH 8�6� *HRORJLFDO 6XUYH\ DQG 79$�

7KH )HGHUDO (PHUJHQF\ 0DQDJHPHQW $JHQF\ FRRUGLQDWHV WKH LGHQWLILFDWLRQ RI

IORRGSODLQV DQG WKH SUHSDUDWLRQ RI )ORRGSODLQ 0DSV LQ FRRSHUDWLRQ ZLWK ORFDO

JRYHUQPHQWV DOO DFURVV WKH FRXQWU\� &RPPXQLWLHV DQG RWKHU ORFDO DJHQFLHV

XVH WKH )ORRGSODLQ 0DSV WR HVWDEOLVK WKH OLPLWV RI IORRGSODLQ DUHDV LQ WKH

FRPPXQLW\ DQG WR DGRSW VSHFLILF IORRGSODLQ UHJXODWLRQV DV WKH EDVLV IRU WKHLU

]RQLQJ RU RWKHU IORRG SURWHFWLRQ SODQQLQJ PHDVXUHV�

:LWKLQ WKLV JHQHUDO SURMHFW DUHD� 0DXU\� 0DUVKDOO� DQG 0RRUH FRXQWLHV� DQG

&ROXPELD DQG 6KHOE\YLOOH SDUWLFLSDWH LQ WKH 1DWLRQDO )ORRG ,QVXUDQFH 3URJUDP

�1),3� DQG KDYH DGRSWHG WKH ����\HDU IORRG DV WKH EDVLV IRU WKHLU ORFDO

IORRGSODLQ UHJXODWLRQV� %HGIRUG DQG &RIIHH FRXQWLHV GR QRW SDUWLFLSDWH LQ WKH

1),3� KRZHYHU� VRPH IORRGSODLQ DUHDV KDYH EHHQ LGHQWLILHG LQ SDUWV RI WKHVH

FRXQWLHV�

:LWK UHJDUG WR WKH VWUHDPV LQ WKLV VWXG\ DUHD� IORRGSODLQV KDYH EHHQ LGHQWLILHG

DQG )ORRGSODLQ 0DSV KDYH EHHQ SUHSDUHG IRU DOO RI WKH LQFOXGHG UHDFK RI WKH

'XFN 5LYHU DQG IRU QXPHURXV RWKHU VWUHDPV� 7KLV LQIRUPDWLRQ KDV EHHQ PDGH

DYDLODEOH WR WKH FRXQWLHV DQG FLWLHV� DQG LV EHLQJ XVHG LQ WKHLU IORRGSODLQ

PDQDJHPHQW SURJUDPV� 7KH IROORZLQJ SDUDJUDSKV GHVFULEH IORRGSODLQ�UHODWHG

IHDWXUHV VSHFLILF WR HDFK RI WKH DFWLRQ DOWHUQDWLYHV�

)RXQWDLQ &UHHN 5HVHUYRLU $UHD

7KH DUHD PRVW OLNHO\ WR EH DIIHFWHG E\ WKH FRQVWUXFWLRQ RI WKLV UHVHUYRLU ZRXOG

EH )RXQWDLQ &UHHN EHWZHHQ &UHHN 0LOHV ��� DQG ��� 6LOYHU &UHHN EHWZHHQ

&UHHN 0LOHV ��� DQG ���� *OREH &UHHN EHWZHHQ &UHHN 0LOHV ��� DQG ���� DQG

RWKHU PLQRU WULEXWDULHV LQ WKDW SDUW RI WKH )RXQWDLQ &UHHN ZDWHUVKHG� 7KH ����

\HDU IORRGSODLQ IRU )RXQWDLQ &UHHN YDULHV IURP HOHYDWLRQ ����� IHHW PHDQ�VHD�

OHYHO �PVO� DW WKH PRXWK �&UHHN 0LOH ���� WR HOHYDWLRQ ����� IHHW PVO DW &UHHN

0LOH ������ 7KH ����\HDU �RU §FULWLFDO DFWLRQ¨ IORRGSODLQ� RQ )RXQWDLQ &UHHN

YDULHV IURP HOHYDWLRQ ����� IHHW PVO DW WKH PRXWK WR HOHYDWLRQ ����� IHHW PVO DW

&UHHN 0LOH ������

:LWK UHJDUG WR WKH )RXQWDLQ &UHHN WULEXWDULHV� WKH ����\HDU IORRGSODLQ RQ 6LOYHU

&UHHN YDULHV IURP HOHYDWLRQ ����� IHHW PVO DW LWV PRXWK WR HOHYDWLRQ ����� IHHW

PVO DW 6LOYHU &UHHN 0LOH ����� 7KH ����\HDU IORRGSODLQ RQ 6LOYHU &UHHN YDULHV
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IURP HOHYDWLRQ ����� IHHW PVO WR HOHYDWLRQ ����� IHHW PVO DW &UHHN 0LOH �����

7KH *OREH &UHHN ����\HDU IORRGSODLQ YDULHV IURP HOHYDWLRQ ����� IHHW PVO DW WKH

PRXWK WR HOHYDWLRQ ����� IHHW PVO DW &UHHN 0LOH ����� 7KH *OREH &UHHN ����

\HDU IORRGSODLQ YDULHV IURP ����� IHHW PVO DW WKH PRXWK WR HOHYDWLRQ ����� IHHW

PVO DW PLOH ����� 7KHUH LV QR IORRG LQIRUPDWLRQ DYDLODEOH IRU WKH RWKHU

WULEXWDULHV� KRZHYHU� WKH SXEOLVKHG )ORRGSODLQ 0DSV IRU WKLV DUHD VKRZ WKH

DSSUR[LPDWH ����\HDU IORRGSODLQV IRU VHYHUDO VWUHDPV�

'RZQVWUHDP :DWHU ,QWDNH $UHD

&RQVWUXFWLRQ RI D ZDWHU LQWDNH GRZQVWUHDP IURP WKH PRXWK RI &DWKH\V &UHHN

DQG DQ DVVRFLDWHG SLSHOLQH ZRXOG RFFXU PRUH RU OHVV DORQJ WKH 'XFN 5LYHU IURP

5LYHU 0LOH ����� WR DERXW 5LYHU 0LOH ��� RU ���� 7KH DSSUR[LPDWH ����\HDU

IORRGSODLQ DW 'XFN 5LYHU 0LOH ����� LV WKH ODQG EHORZ HOHYDWLRQ ��� IHHW PVO

DQG WKH DSSUR[LPDWH ����\HDU IORRGSODLQ LV WKH DUHD EHORZ HOHYDWLRQ ��� IHHW

PVO� 7KH SLSHOLQH URXWH ZRXOG FURVV VHYHUDO VWUHDPV� DQG WKH ����\HDU

IORRGSODLQV RI WKHVH VWUHDPV FRXOG EH LPSDFWHG E\ WKLV FRQVWUXFWLRQ� 7KHUH LV

QR IORRG LQIRUPDWLRQ DYDLODEOH IRU WKHVH WULEXWDU\ VWUHDPV� KRZHYHU� WKH

SXEOLVKHG )ORRGSODLQ 0DSV IRU WKLV DUHD VKRZ WKH DSSUR[LPDWH ����\HDU

IORRGSODLQV IRU VHYHUDO RI WKHP� 'HWDLOHG IORRG LQIRUPDWLRQ LV DYDLODEOH IRU

*UHHQOLFN &UHHN DQG /LWWOH %LJE\ &UHHN�

1RUPDQG\ 5HVHUYRLU $UHD

8QGHU WKLV DOWHUQDWLYH� WKH KHLJKW RI WKH H[LVWLQJ 1RUPDQG\ 'DP DW 'XFN 5LYHU

0LOH ����� ZRXOG EH UDLVHG WR LQFUHDVH WKH YROXPH RI ZDWHU WKDW FRXOG EH VWRUHG

EHKLQG WKH GDP� 7KH ���� DQG ����\HDU IORRGSODLQV RQ 1RUPDQG\ 5HVHUYRLU

DUH WKH DUHDV EHORZ HOHYDWLRQ ����� IHHW PVO� 7KH DSSUR[LPDWH IORRGSODLQ DUHD

LV VKRZQ RQ WKH SXEOLVKHG &RIIHH &RXQW\� 7HQQHVVHH� DQG %HGIRUG &RXQW\�

7HQQHVVHH )ORRGSODLQ 0DSV�

7LPV )RUG 3LSHOLQH $UHD

7KH DUHD PRVW OLNHO\ WR EH DIIHFWHG E\ FRQVWUXFWLRQ RI DQ LQWDNH RQ 7LPV )RUG

5HVHUYRLU DQG DQ DVVRFLDWHG SLSHOLQH ZRXOG H[WHQG IURP 7LPV )RUG 5HVHUYRLU WR

6KHOE\YLOOH� 7HQQHVVHH� 7KH ����\HDU IORRGSODLQ IRU 7LPV )RUG 5HVHUYRLU LV WKH

ODQG EHORZ HOHYDWLRQ ����� IHHW PVO DQG WKH ����\HDU IORRGSODLQ RQ WKH

UHVHUYRLU LV WKH DUHD EHORZ HOHYDWLRQ ����� IHHW PVO� 7KH SLSHOLQH URXWH ZRXOG

FURVV VHYHUDO VPDOO VWUHDPV LQ WKH )ODW &UHHN ZDWHUVKHG DQG WKH ����\HDU

IORRGSODLQV RI WKHVH VWUHDPV FRXOG EH LPSDFWHG E\ WKLV FRQVWUXFWLRQ� 1R IORRG

LQIRUPDWLRQ LV DYDLODEOH IRU WKHVH VWUHDPV� KRZHYHU� WKH SXEOLVKHG )ORRGSODLQ

0DSV IRU WKLV DUHD VKRZ WKH DSSUR[LPDWH ����\HDU IORRGSODLQV IRU VRPH RI

WKHP�
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$V LQGLFDWHG LQ 6HFWLRQ ���� WKLV SURMHFW DUHD RFFXUV LQ WKH &HQWUDO %DVLQ

6HFWLRQ RI WKH ,QWHULRU /RZ 3ODWHDX 3URYLQFH DQG DGMDFHQW SDUWV RI WKH :HVWHUQ

DQG (DVWHUQ +LJKODQG 5LP DV GHVFULEHG E\ )HQQHPDQ ������� 7KH &HQWUDO

%DVLQ FRQVLVWV RI DUHDV ZLWK IHUWLOH VRLOV� HVSHFLDOO\ QHDU WKH PDLQ ULYHUV DQG

OHVV IHUWLOH DUHDV ZLWK WKLQ� URFN\ VRLOV� 1HDU LWV ERXQGDU\ ZLWK WKH &HQWUDO

%DVLQ� WKH +LJKODQG 5LP FRQVLVWV RI UROOLQJ KLOOV DQG LQFLVHG YDOOH\V�

7KH WHUUHVWULDO SODQW DQG DQLPDO FRPPXQLWLHV WKDW RFFXU LQ WKLV DUHD DOO H[LVW

ZLWKLQ WKH :HVWHUQ 0HVRSK\WLF )RUHVW 5HJLRQ �%UDXQ� ������ 7KLV IRUHVW UHJLRQ

URXJKO\ FRLQFLGHV ZLWK WKH ,QWHULRU /RZ 3ODWHDX EXW� LQ 7HQQHVVHH� H[WHQGV

ZHVWZDUG WR WKH ORHVV EOXIIV DGMDFHQW WR WKH 0LVVLVVLSSL 5LYHU� 7KLV LV D

WUDQVLWLRQDO UHJLRQ EHWZHHQ WKH 0L[HG 0HVRSK\WLF 5HJLRQ WR WKH HDVW� ZKHUH

QXPHURXV WUHH VSHFLHV VKDUH WKH FDQRS\ LQ PDWXUH IRUHVWV� DQG WKH 2DN�

+LFNRU\ DQG 6RXWKHDVWHUQ (YHUJUHHQ )RUHVW 5HJLRQV WR WKH ZHVW� ERWK RI ZKLFK

LQFOXGH IHZ FDQRS\ WUHH VSHFLHV LQ PDWXUH IRUHVWV� )RUHVWV RI WKH :HVWHUQ

0HVRSK\WLF 5HJLRQ KDYH VHYHUDO GRPLQDQW WUHH VSHFLHV LQ WKH FDQRS\ DQG D

UHODWLYHO\ ODUJH QXPEHU RI RDN DQG KLFNRU\ VSHFLHV� 0DQ\ RI WKH WUHHV WKDW KHOS

FKDUDFWHUL]H WKH 0L[HG 0HVRSK\WLF 5HJLRQ �VXFK DV \HOORZ EXFNH\H� EDVVZRRG�

KHPORFN� DQG ZKLWH SLQH� DUH XQFRPPRQ RU DEVHQW LQ :HVWHUQ 0HVRSK\WLF

5HJLRQ IRUHVWV�

0DQ\ GLVWLQFW WHUUHVWULDO FRPPXQLWLHV RFFXUUHG LQ WKLV DUHD EHIRUH (XURSHDQ

VHWWOHPHQW RI WKH UHJLRQ� 'XULQJ WKH SDVW ��� \HDUV� KXPDQ DFWLYLWLHV KDYH

JUHDWO\ DOWHUHG WKH SUHYLRXV YHJHWDWLRQ DQG KDYH SURGXFHG D FRPSOH[ PL[WXUH RI

YHJHWDWLRQ W\SHV� 7KH PRVW VLJQLILFDQW FKDQJH IURP SUH�VHWWOHPHQW FRQGLWLRQV

KDV EHHQ WKH GHFUHDVH LQ IRUHVW FRYHU DQG WKH LQFUHDVH LQ SDVWXUHV DQG

FURSODQGV� (YHQ LQ SUH�VHWWOHPHQW WLPHV� KRZHYHU� RSHQ DUHDV H[LVWHG LQ WKH

IRUP RI OLPHVWRQH JODGHV� EDUUHQV� DQG RWKHU DUHDV NHSW RSHQ E\ ILUHV� HLWKHU

VWDUWHG E\ OLJKWQLQJ RU VHW E\ 1DWLYH $PHULFDQV�

7KH WHUUHVWULDO FRPPXQLWLHV LQ WKLV SURMHFW DUHD FDQ EH EURDGO\ FDWHJRUL]HG DV

ERWWRPODQG KDUGZRRGV� PL[HG KDUGZRRGV� FHGDU�KDUGZRRGV� FHGDU IRUHVWV�

DJULFXOWXUDO ODQGV� EUXVK\ WKLFNHWV �LQFOXGLQJ IHQFHURZV�� OLPHVWRQH JODGHV� DQG

EDUUHQV� ,Q DGGLWLRQ� FRPPXQLWLHV DVVRFLDWHG ZLWK VHHSDJH DUHDV� EOXIIV DQG

FOLIIV� DQG FDYHV DUH H[WUHPHO\ XQFRPPRQ EXW TXLWH LPSRUWDQW WR WKH UHJLRQDO

ELRGLYHUVLW\� 7KHVH FDWHJRULHV� DOWKRXJK VRPHZKDW DUWLILFLDO DQG LQWHUJUDGLQJ�

FRYHU WKH UDQJH RI WHUUHVWULDO FRPPXQLWLHV ZKLFK RFFXU LQ WKH DUHD� 7KHVH
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FRPPXQLWLHV� DUUDQJHG IURP ZHWWHVW WR GULHVW� DUH GHVFULEHG LQ WKH IROORZLQJ

SDUDJUDSKV� 7KH W\SHV RI WHUUHVWULDO FRPPXQLWLHV WKDW FRXOG EH DIIHFWHG E\

HDFK RI WKH DFWLRQ DOWHUQDWLYHV DUH LQGLFDWHG LQ SDUDJUDSKV QHDU WKH HQG RI WKLV

VHFWLRQ�

%RWWRPODQG KDUGZRRG FRPPXQLWLHV RFFXU DORQJ WKH 'XFN 5LYHU DQG LWV PDMRU

WULEXWDULHV� 6XFK IRUHVWV W\SLFDOO\ KDYH YDULRXV PL[WXUHV RI ER[ HOGHU� UHG

PDSOH� VZHHW JXP� ULYHU ELUFK� V\FDPRUH� ZLOORZ RDN� ZDWHU RDN� DQG ULYHU FDQH�

'HSHQGLQJ RQ WKH H[WHQW DQG QDWXUH RI WKH IORRGLQJ� WKH KHUE DQG VKUXE OD\HU

PD\ EH H[WUHPHO\ VSDUVH RU ZHOO�GHYHORSHG� $UHDV ZLWK D ZHOO GHYHORSHG

KHUE�VKUXE OD\HU PD\ FRQWDLQ VXFK VSHFLHV DV FKLFNZHHG� FRUQ VDODG�

EHGVWUDZ� ILHOG JDUOLF� EXWWHUFXSV� YLROHWV� WULOOLXP� KHQ�ELW� DQG FRUDO�EHUU\�

%RWWRPODQG KDUGZRRGV SURYLGH EUHHGLQJ VLWHV DQG WUDYHO FRUULGRUV IRU PLJUDWLQJ

QHRWURSLFDO ELUGV� DORQJ ZLWK SURYLGLQJ URRVWLQJ DQG IRUDJLQJ KDELWDW IRU D

YDULHW\ RI VHPL�DTXDWLF DQLPDOV� 6SHFLHV RI ZLOGOLIH FRPPRQO\ IRXQG LQ WKHVH

DUHDV LQFOXGH EHOWHG NLQJILVKHU� EOXH�JUD\ JQDWFDWFKHU� PXVNUDW� EHDYHU� PLQN�

JUD\ VTXLUUHO� ZKLWH�WDLOHG GHHU� DQG D YDULHW\ RI UHSWLOHV� :RRGODQG

GHSUHVVLRQV LQ ERWWRPODQG KDUGZRRGV WKDW DUH SHULRGLFDOO\ LQXQGDWHG GXULQJ

ZLQWHU PRQWKV SURYLGH LPSRUWDQW EUHHGLQJ VLWHV IRU QXPHURXV VSHFLHV RI

ZRRGODQG VDODPDQGHUV LQFOXGLQJ VSRWWHG DQG PDUEOHG VDODPDQGHUV� 7KHVH

ZRRGODQG GHSUHVVLRQV DUH UDUH LQ PLGGOH 7HQQHVVHH�

6HHSDJH DUHDV W\SLFDOO\ RFFXS\ OHVV WKDQ RQH DFUH DQG QRUPDOO\ RFFXU RQ OHYHO

RU JHQWO\ VORSLQJ VLWHV� 7KH\ PD\ RU PD\ QRW EH IRUHVWHG� 7KHVH FRPPXQLWLHV

DUH YXOQHUDEOH WR KDELWDW GLVWXUEDQFHV DQG FKDQJHV LQ WKH K\GURORJLFDO UHJLPH�

6HHSDJHV DUH RIWHQ XVHG H[WHQVLYHO\ E\ ODUJH QXPEHUV RI DPSKLELDQV VXFK DV

GXVN\ DQG ORQJ�WDLOHG VDODPDQGHUV�

0L[HG KDUGZRRG VWDQGV DUH IRXQG PRVW FRPPRQO\ RQ ORZHU DQG PLG�VORSH

WHUUDLQ DQG RQ VLWHV ZKHUH GHHSHU VRLOV KDYH DFFXPXODWHG� 7\SLFDO WUHH VSHFLHV

LQ WKHVH VWDQGV LQFOXGH ZKLWH RDN� QRUWKHUQ UHG RDN� VKXPDUG RDN� FKLQTXDSLQ

RDN� SRVW RDN� VXJDU PDSOH� PRFNHUQXW KLFNRU\� SLJQXW KLFNRU\� VKDJEDUN

KLFNRU\� EODFN FKHUU\� SHUVLPPRQ� KRS�KRUQEHDQ� DQG VOLSSHU\ HOP� 6KUXE

VSHFLHV FKDUDFWHULVWLF RI WKHVH DUHDV LQFOXGH IUDJUDQW VXPDF� &DUROLQD

EXFNWKRUQ� FRUDO�EHUU\� DQG OHDI\ K\SHULFXP�

0L[HG KDUGZRRG IRUHVWV SURYLGH KDELWDW IRU D YDULHW\ RI ZLOGOLIH� 6SHFLHV VXFK

DV ZKLWH�WDLOHG GHHU� JUD\ VTXLUUHO� VRXWKHUQ IO\LQJ VTXLUUHO� DQG ZLOG WXUNH\ DUH
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W\SLFDO RI WKHVH DUHDV� 0DQ\ VSHFLHV RI QHRWURSLFDO ELUGV DOVR QHVW DQG PLJUDWH

LQ PL[HG KDUGZRRG IRUHVWV�

%OXII RU FOLII DUHDV RFFXU DORQJ YDULRXV SDUWV RI WKH 'XFN 5LYHU LQ WKLV SURMHFW

DUHD� 7KHVH KDELWDWV DUH W\SLFDOO\ YHU\ VWHHS DQG PD\ EH SDUWLDOO\ RU FRPSOHWHO\

IRUHVWHG� 'HSHQGLQJ RQ ZKHUH WKH\ RFFXU� WKHVH KDELWDWV FDQ YDU\ IURP PRLVW�

GULSSLQJ FOLII IDFHV WR H[WUHPHO\ GU\ EOXII WRSV�

%OXIIV FDQ SURYLGH QHVWLQJ DQG URRVWLQJ KDELWDW IRU EODFN DQG WXUNH\ YXOWXUHV

DQG D YDULHW\ RI EDW VSHFLHV� &UHYLFHV LQ EOXII IDFHV SURYLGH KDELWDW IRU D YDULHW\

RI VDODPDQGHUV VXFK DV ORQJ�WDLOHG� JUHHQ� DQG VOLP\ VDODPDQGHUV�

$JULFXOWXUDO ODQGV LQFOXGH KD\ILHOGV� SDVWXUH ODQGV� DQG WUDFWV LQ URZ FURSV

VXFK DV FRWWRQ� VR\EHDQV� DQG FRUQ� 7KHVH ODQGV W\SLFDOO\ KDYH WKH IHDWXUHG

DJULFXOWXUDO FURS DQG DGGLWLRQDO QDWLYH RU H[RWLF ZHHG VSHFLHV� 'HSHQGLQJ XSRQ

FKDUDFWHULVWLFV RI WKH LQGLYLGXDO WUDFW� WKHVH ZHHGV PD\ LQFOXGH VHULFHD

OHVSHGH]D� EURRP�VDJH� -DSDQHVH KRQH\VXFNOH� EXWWHUFXSV� FKLFNZHHG�

VPDUWZHHGV� QXPHURXV JUDVVHV� DQG GDQGHOLRQ�

$OWKRXJK KHDYLO\ PRGLILHG E\ PDQ� DJULFXOWXUDO ODQGV SURYLGH KDELWDW IRU PDQ\

VSHFLHV RI ZLOGOLIH� &RPPRQ VSHFLHV LQFOXGH HDVWHUQ PHDGRZODUN� QRUWKHUQ

PRFNLQJELUG� VRQJ VSDUURZ� HDVWHUQ FRWWRQWDLO UDEELW� OHDVW VKUHZ� DQG KLVSLG

FRWWRQ UDW�

%UXVK\ WKLFNHW FRPPXQLWLHV DUH IRXQG LQ DUHDV WKDW KDYH EHHQ VHYHUHO\

GLVWXUEHG DQG DUH UHYHJHWDWLQJ� 'LVWXUEDQFH LQ WKHVH DUHDV LV XVXDOO\ ILYH WR ��

\HDUV ROG� DQG ZRRG\ SODQWV DUH GRPLQDQW LQ GHQVH WKLFNHWV RI VKUXEV DQG WUHH

VDSOLQJV� &RPPRQ VSHFLHV XVXDOO\ IRXQG LQ WKHVH DUHDV LQFOXGH HDVWHUQ UHG

FHGDU� ZLQJHG HOP� SHUVLPPRQ� &DUROLQD EXFNWKRUQ� UHGEXG� KDFNEHUU\� RVDJH�

RUDQJH� VXJDU PDSOH� -DSDQHVH KRQH\VXFNOH� FRUDO�EHUU\� DQG VHULFHD

OHVSHGH]D� %HFDXVH RI WKH VLPLODULW\ RI VSHFLHV ZKLFK RFFXU LQ WKHVH DUHDV�

IHQFHURZV DUH LQFOXGHG LQ WKLV FRYHU W\SH�

&RPPRQ ZLOGOLIH IRXQG LQ WKLFNHWV LQFOXGH D YDULHW\ RI ELUGV VXFK DV ILHOG

VSDUURZV� LQGLJR EXQWLQJ� HDVWHUQ PHDGRZODUN� DQG SUDLULH ZDUEOHU� &RPPRQ

PDPPDOV LQFOXGH ZKLWH�IRRWHG PLFH� VNXQN� RSRVVXP� ZRRGFKXFN� OHDVW

VKUHZ� DQG KLVSLG FRWWRQ UDW� $ YDULHW\ RI DPSKLELDQV DQG UHSWLOHV LQFOXGLQJ

XSODQG FKRUXV IURJV� $PHULFDQ WRDG� DQG IHQFH OL]DUG FDQ EH IRXQG LQ WKHVH

KDELWDWV�
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%DUUHQV DUH G\QDPLF FRPPXQLWLHV W\SLFDOO\ PDLQWDLQHG E\ GLVWXUEDQFH� VXFK

DV ILUH� 7KHVH DUHDV DUH VSDUVHO\ IRUHVWHG ZLWK RDNV DQG KDYH DEXQGDQW JUDVVHV

DQG KHUEV DV D JURXQG FRYHU� %DUUHQV FRPPXQLWLHV XVXDOO\ RFFXU RQ UHODWLYHO\

OHYHO JURXQG RQ WKH +LJKODQG 5LP DQG KDYH UHVWULFWHG ZDWHU IORZ XQGHU WKH VRLO

VXUIDFH� 2Q WKH HDVWHUQ +LJKODQG 5LP LQ 7HQQHVVHH� WKH KDELWDW W\SHV

KLVWRULFDOO\ DVVRFLDWHG ZLWK EDUUHQV DUH RDN ZRRGODQG� RDN VDYDQQD� VKUXE�

JUDVVODQG� DQG SUDLULH�OLNH RSHQLQJV�

$QLPDOV WKDW IDYRU HDUO\ VXFFHVVLRQDO KDELWDWV� VXFK DV SUDLULH ZDUEOHU DQG

LQGLJR EXQWLQJV� DUH RIWHQ IRXQG LQ EDUUHQV KDELWDWV� $PSKLELDQV� VXFK DV

XSODQG FKRUXV IURJV� QRUWKHUQ FULFNHW IURJV DQG $PHULFDQ WRDGV� RIWHQ EUHHG LQ

WHPSRUDU\ SRROV WKDW IRUP LQ WKHVH DUHDV GXULQJ IUHTXHQW VSULQJ UDLQV�

&HGDU�KDUGZRRG IRUHVWV KDYH HVVHQWLDOO\ WKH VDPH WUHH DQG VKUXE VSHFLHV DV

WKH PL[HG KDUGZRRG IRUHVWV RI WKH UHJLRQ� 7KH\ GLIIHU� KRZHYHU� LQ WKDW HDVWHUQ

UHG FHGDU PDNHV XS RQH�WKLUG RU PRUH RI WKH VWDQG FDQRS\� ,Q DGGLWLRQ� FHGDU�

KDUGZRRG IRUHVWV WHQG WR KDYH OHVV ZKLWH RDN� VFDUOHW RDN� DQG EODFN FKHUU\�

DQG PRUH FKLQTXDSLQ RDN� SRVW RDN� KRS�KRUQEHDQ� OHDI\ K\SHULFXP� DQG

IUDJUDQW VXPDF FRPSDUHG WR WKH PL[HG KDUGZRRG IRUHVWV� &HGDU�KDUGZRRG LV

SUREDEO\ WKH PRVW DEXQGDQW IRUHVW W\SH LQ WKH &HQWUDO %DVLQ SRUWLRQ RI WKH

SURMHFW DUHD�

&HGDU IRUHVWV RFFXU RQ YDULRXV VLWHV LQ WKH DUHD� $OWKRXJK DQ\ SODQW VSHFLHV

HQFRXQWHUHG LQ FHGDU�KDUGZRRG IRUHVWV FRXOG EH IRXQG LQ VPDOO QXPEHUV LQ

FHGDU IRUHVWV� WKHVH VWDQGV DUH GRPLQDWHG E\ HDVWHUQ UHG FHGDU� &HGDU IRUHVWV

W\SLFDOO\ RFFXU LQ DUHDV ZKHUH FRQGLWLRQV DUH H[WUHPHO\ IDYRUDEOH IRU WKHLU

HVWDEOLVKPHQW DQG JURZWK� :KHUH GHQVH VWDQGV DUH DW OHDVW �� \HDUV ROG� WKHUH

LV VSDUVH XQGHUJURZWK RQ WKH IRUHVW IORRU� SDUWO\ GXH WR GU\ FRQGLWLRQV XVXDOO\

DVVRFLDWHG ZLWK VXFK KDELWDWV DQG SDUWO\ EHFDXVH RI WKH GHQVH VKDGH FUHDWHG

E\ D FORVHG FHGDU FDQRS\�

'HQVH VWDQGV RI FHGDUV DUH RIWHQ XVHG DV QHVWLQJ DQG URRVWLQJ VLWHV IRU ELUGV

VXFK DV FRPPRQ JUDFNOH� &HGDU IRUHVWV DUH XVHG H[WHQVLYHO\ DV FRYHU E\ ZKLWH�

WDLOHG GHHU DQG HDVWHUQ FRWWRQWDLO UDEELW�

&HGDU JODGH FRPPXQLWLHV DUH RSHQ� URFN\� WUHHOHVV DUHDV WKDW DUH W\SLFDOO\

VXUURXQGHG E\ HDVWHUQ UHG FHGDU WUHHV� *ODGHV RFFXU ZKHUH SDUWLFXODU W\SHV RI

OLPHVWRQH EHGURFN DUH FRYHUHG ZLWK VXFK VKDOORZ VRLO WKDW WUHHV FDQQRW EHFRPH

HVWDEOLVKHG� &HGDU JODGHV DUH IRXQG RQO\ LQ OLPLWHG DUHDV RI D IHZ VRXWKHDVWHUQ
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VWDWHV� ,Q DGGLWLRQ WR WKH UDULW\ RI WKLV KDELWDW W\SH� PDQ\ RI WKH SODQW VSHFLHV

IRXQG ZLWKLQ WKHVH JODGHV KDYH H[WUHPHO\ OLPLWHG UDQJHV� *ODGHV LQ WKH SURMHFW

DUHD DUH LPSRUWDQW IURP D VWDWH DQG UHJLRQDO SHUVSHFWLYH� /DUJH� XQGLVWXUEHG

JODGHV RU WKRVH KDYLQJ UDUH VSHFLHV ZDUUDQW VSHFLDO SURWHFWLRQ�

:LOGOLIH FRPPRQO\ IRXQG LQ FHGDU JODGHV LQFOXGH WKRVH VSHFLHV FRPPRQO\

IRXQG LQ HDUO\ VXFFHVVLRQDO KDELWDWV VXFK DV \HOORZ EUHDVWHG FKDW� SUDLULH

ZDUEOHU� LQGLJR EXQWLQJ� HDVWHUQ FRWWRQWDLO UDEELW� DQG IHQFH OL]DUGV�

&DYHV DUH XQLTXH WHUUHVWULDO KDELWDWV� &DYHV DUH YHU\ IUDJLOH HFRV\VWHPV WKDW

RIWHQ SURYLGH KDELWDW IRU D YDULHW\ RI DQLPDO VSHFLHV� :LOGOLIH FRPPRQO\ IRXQG

LQ FDYHV LQFOXGH D YDULHW\ RI EDWV� VPDOO PDPPDOV� DQG DPSKLELDQV� 6HYHUDO

FDYHV DUH NQRZQ IURP WKLV JHQHUDO SURMHFW DUHD� KRZHYHU� IHZ FDYHV LQ WKH

YLFLQLW\ KDYH EHHQ VXUYH\HG WR GHWHUPLQH ZKLFK DQLPDOV DUH SUHVHQW�

)RXQWDLQ &UHHN 5HVHUYRLU $UHD

$V LQGLFDWHG LQ 6HFWLRQ ���� PXFK RI WKH DUHD WKDW ZRXOG EH DIIHFWHG E\

FRQVWUXFWLRQ RI WKLV UHVHUYRLU LV SUHVHQWO\ PDLQWDLQHG DV DJULFXOWXUDO ILHOGV DQG

SDVWXUHV� 1DWXUDO FRPPXQLWLHV UHPDLQLQJ RQ SDUWV RI WKLV ODQG LQFOXGH

ERWWRPODQG KDUGZRRGV� VHHSDJH DUHDV� EOXII RU FOLII DUHDV� DQG FHGDU JODGHV�

0RVW RI WKH ERWWRPODQG KDUGZRRGV DQG VHHSDJH DUHDV RFFXU DORQJ )RXQWDLQ

DQG 6LOYHU FUHHNV� %OXII DQG FOLII KDELWDWV DUH QRW SUHVHQW LQ WKH )RXQWDLQ

&UHHN ZDWHUVKHG EXW GR RFFXU DORQJ WKH 'XFN 5LYHU GRZQVWUHDP IURP WKH

PRXWK RI )RXQWDLQ &UHHN DQG PD\ H[LVW DORQJ WKH SLSHOLQH FRUULGRU URXWH�

&HGDU JODGHV RFFXU DORQJ WKH QRUWKZHVWHUQ HGJH RI WKH DUHD WKDW FRXOG EH

DIIHFWHG E\ WKLV DOWHUQDWLYH�

$OWKRXJK PXFK RI )RXQWDLQ &UHHN IORZV WKURXJK DJULFXOWXUDO ODQGV� VHYHUDO

ZHOO HVWDEOLVKHG IRUHVWHG ULSDULDQ ]RQHV H[LVW ZLWKLQ WKH ZDWHUVKHG� 7KHVH

DUHDV DUH XVHG DV WUDYHO FRUULGRUV DQG QHVWLQJ VLWHV IRU QHRWURSLFDO ELUGV� EDWV�

DQG D YDULHW\ RI RWKHU ZLOGOLIH VSHFLHV�

'RZQVWUHDP :DWHU ,QWDNH $UHD

&RQVWUXFWLRQ RI D QHZ ZDWHU LQWDNH RQ WKH 'XFN 5LYHU LQ WKH YLFLQLW\ RI .HWWOH

0LOOV DQG DQ DVVRFLDWHG SLSHOLQH WR FRQQHFW WR WKH ZDWHU GLVWULEXWLRQ V\VWHP

SUREDEO\ ZRXOG DIIHFW H[LVWLQJ URDG ULJKWV�RI�ZD\ IRU PRVW RI LWV OHQJWK� 0XFK

RI WKLV DUHD� HVSHFLDOO\ DORQJ WKH KLJKZD\V� LV QRZ PDQDJHG DV DJULFXOWXUDO

ODQG� 1DWLYH FRPPXQLWLHV LQ WKLV DUHD LQFOXGH ERWWRPODQG KDUGZRRGV� VHHSDJH

DUHDV� DQG EOXII RU FOLII DUHDV�
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%RWWRPODQG KDUGZRRG FRPPXQLWLHV RFFXU DORQJ WKH SDUW RI WKH 'XFN 5LYHU WKDW

FRXOG EH DIIHFWHG E\ WKLV DOWHUQDWLYH� 6SHFLILF VHHSDJH DUHDV KDYH QRW EHHQ

LGHQWLILHG ZLWKLQ WKLV DUHD EXW� LI WKH\ DUH SUHVHQW� ZRXOG PRVW OLNHO\ EH IRXQG

DORQJ WKH 'XFN 5LYHU DQG LWV WULEXWDULHV� %OXII RU FOLII KDELWDWV KDYH QRW EHHQ

HQFRXQWHUHG LQ WKLV DUHD� LI WKHVH KDELWDWV DUH SUHVHQW� WKH\ ZRXOG EH IRXQG

DORQJ WKH 'XFN 5LYHU� :LOGOLIH LQ WKLV DUHD FRQVLVWV RI VSHFLHV WKDW DUH ORFDOO\

DQG UHJLRQDOO\ DEXQGDQW�

1RUPDQG\ 5HVHUYRLU $UHD

/DQGV LPPHGLDWHO\ DGMDFHQW WR 1RUPDQG\ 5HVHUYRLU YDU\ IURP IRUHVWHG VORSHV WR

RSHQ DJULFXOWXUDO ILHOGV DQG UHVLGHQWLDO GHYHORSPHQWV� )RUHVWV DGMDFHQW WR

1RUPDQG\ 5HVHUYRLU DUH SUHGRPLQDWHO\ XSODQG KDUGZRRGV� FHGDU�KDUGZRRGV�

SXUH VWDQGV RI HDVWHUQ UHG FHGDU� DQG ERWWRPODQG KDUGZRRGV� 8QFRPPRQ

QDWXUDO FRPPXQLWLHV WKDW PD\ EH DVVRFLDWHG ZLWK WKLV DOWHUQDWLYH LQFOXGH

ERWWRPODQG KDUGZRRG IRUHVWV� VHHSDJH DUHDV� EOXIIV DQG FOLIIV� DQG EDUUHQV�

%RWWRPODQG KDUGZRRG FRPPXQLWLHV DQG VHHSDJH DUHDV DUH QRW SUHVHQWO\ NQRZQ

ZLWKLQ WKH DUHD OLNHO\ WR EH DIIHFWHG E\ WKLV DOWHUQDWLYH� ,I VXFK KDELWDWV DUH

SUHVHQW WKH\ ZRXOG PRVW OLNHO\ EH IRXQG DORQJ WKH 'XFN 5LYHU EHORZ 1RUPDQG\

'DP� DORQJ WKH 1RUPDQG\ 5HVHUYRLU VKRUHOLQH� RU DORQJ WKH WULEXWDULHV IORZLQJ

LQWR 1RUPDQG\ 5HVHUYRLU� 1R EOXII� FOLII DUHDV� RU EDUUHQV FRPPXQLWLHV DUH

SUHVHQWO\ NQRZQ WR RFFXU ZLWKLQ WKH IRRWSULQW RI WKLV DOWHUQDWLYH DQG QR OLNHO\

ORFDWLRQV IRU VXFK FRPPXQLWLHV KDYH EHHQ LGHQWLILHG �&DOO� ������ 6HYHUDO FDYHV

DUH NQRZQ WR RFFXU LQ WKH YLFLQLW\ RI 1RUPDQG\ 5HVHUYRLU�

7LPV )RUG 3LSHOLQH $UHD

)RUHVW ODQGV DURXQG WKLV UHVHUYRLU LQFOXGH XSODQG KDUGZRRGV� FHGDU�

KDUGZRRGV� DQG ERWWRPODQG KDUGZRRGV� 7KH UHPDLQLQJ IRUHVW ODQGV DUH

GRPLQDWHG E\ SXUH VWDQGV RI HDVWHUQ UHG FHGDU� %RWWRPODQG KDUGZRRGV DQG

ZHWODQGV DUH ERWK H[WUHPHO\ UDUH RQ 7LPV )RUG 5HVHUYRLU� %RWWRPODQG

KDUGZRRGV DUH GRPLQDWHG E\ ER[ HOGHU� V\FDPRUH� ULYHU ELUFK� DQG KRS�

KRUQEHDP� 8SODQG KDUGZRRGV DUH GRPLQDWHG E\ RDNV �ZKLWH� EODFN� VFDUOHW�

DQG FKHVWQXW�� EODFNJXP� VRXUZRRG� DQG KLFNRU\� %HHFK� VXJDU PDSOH�

EDVVZRRG� DQG \HOORZ SRSODU DUH FRPPRQ RQ PRUH PRLVW VLWHV� /DUJH PDWXUH

GHFLGXRXV IRUHVW DUH UDUH RQ 7LPV )RUG DQG RFFXU SULPDULO\ LQ DUHDV WKDW ZHUH

WRR VWHHS WR HDVLO\ ORJ RU GHYHORS�

0RVW ZLOGOLIH KDELWDW DVVRFLDWHG ZLWK WKLV DOWHUQDWLYH FRQVLVWV RI DJULFXOWXUDO

ILHOGV DQG XSODQG KDUGZRRG IRUHVWV� 8QFRPPRQ WHUUHVWULDO FRPPXQLWLHV
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LQFOXGH ERWWRPODQG IRUHVWV� VHHSDJH DUHDV� EOXIIV DQG FOLIIV� FHGDU JODGHV� DQG

EDUUHQV� %RWWRPODQG KDUGZRRG FRPPXQLWLHV DUH XQFRPPRQ DQG H[LVW PRVWO\

DORQJ WKH (ON 5LYHU GRZQVWUHDP IURP 7LPV )RUG 'DP� 2QH ERWWRPODQG

KDUGZRRG IRUHVW H[LVWV MXVW XSVWUHDP RI 7LPV )RUG 5HVHUYRLU DORQJ WKH (ON

5LYHU� 7KLV ERWWRPODQG KDUGZRRG IRUHVW KDV EHHQ LGHQWLILHG DV D VLJQLILFDQW

EUHHGLQJ VLWH IRU ZRRGODQG VDODPDQGHUV�

5RFN\ VHHSDJH DUHDV DUH NQRZQ WR RFFXU DW VHYHUDO ORFDWLRQV LQ WKH DUHD OLNHO\

WR EH DIIHFWHG E\ WKLV DOWHUQDWLYH� 7KHVH VHHSDJHV� ZKLFK RFFXU LQ PLG�DJH DQG

PDWXUH ZRRGODQGV� YDU\ LQ VORSH� DQG FRQWLQXRXVO\ GLVFKDUJH ZDWHU IURP

IUDFWXUHG URFN IRUPDWLRQV� 7KH RXWFURSV XVXDOO\ LQFOXGH ERWK OLPHVWRQH DQG

VKDOH OD\HUV� $ YDULHW\ RI PRVVHV� OLYHUZRUWV� KHUEDFHRXV SODQWV� DQG ZRRG\

SODQWV RFFXU DW WKHVH VLWHV� $ YDULHW\ RI ZRRGODQG VDODPDQGHUV DOVR RFFXU LQ

WKHVH DUHDV�

%OXII RU FOLII DUHDV DUH NQRZQ IURP DORQJ WKH VKRUHOLQH RI 7LPV )RUG 5HVHUYRLU�

DV ZHOO DV DORQJ WKH (ON 5LYHU ZKHUH LW HQWHUV WKH UHVHUYRLU� 7KHVH DUHDV DUH

RIWHQ XVHG DV GD\ URRVWV E\ EDOG HDJOHV GXULQJ ZLQWHU PRQWKV DQG DUH

H[WHQVLYHO\ XVHG E\ D YDULHW\ RI VPDOO PDPPDOV DQG DPSKLELDQV� 1R EDUUHQV

FRPPXQLWLHV DUH SUHVHQWO\ NQRZQ WR RFFXU ZLWKLQ WKH IRRWSULQW RI WKLV

DOWHUQDWLYH� KRZHYHU� EDUUHQV GR RFFXU RQ WKH $UQROG (QJLQHHULQJ 'HYHORSPHQW

&HQWHU� DSSUR[LPDWHO\ IRXU PLOHV QRUWKHDVW IURP WKH SRVVLEOH LQWDNH ORFDWLRQV

�&DOO� ������

��� (1'$1*(5(' $1' 7+5($7(1(' 63(&,(6

$V GLVFXVVHG LQ 6HFWLRQV ��� DQG ���� WKH GHVFULSWLRQV RI DTXDWLF DQG WHUUHVWULDO

OLIH LQGLFDWH WKDW D ZLGH GLYHUVLW\ RI SODQW DQG DQLPDO VSHFLHV RFFXU LQ WKLV SDUW

RI 7HQQHVVHH� 6RPH RI WKH VSHFLHV NQRZQ IURP WKLV UHJLRQ DUH SURWHFWHG XQGHU

IHGHUDO DQG VWDWH HQGDQJHUHG VSHFLHV ODZV� ,Q IDFW� DYDLODEOH LQIRUPDWLRQ

VXJJHVWV WKDW ��� VSHFLHV QRZ SURWHFWHG XQGHU IHGHUDO DQG�RU 7HQQHVVHH

HQGDQJHUHG VSHFLHV ODZV KDYH EHHQ UHSRUWHG IURP WKH ILYH FRXQWLHV ZKLFK FRXOG

EH DIIHFWHG E\ RQH RU PRUH RI WKH DFWLRQ DOWHUQDWLYHV �0DXU\� 0DUVKDOO� %HGIRUG�

&RIIHH� DQG 0RRUH FRXQWLHV�� 7KH QDPHV DQG FRXQW\ RFFXUUHQFH LQIRUPDWLRQ

IRU DOO RI WKHVH VSHFLHV DUH SUHVHQWHG LQ $SSHQGL[ &� 7DEOH �� SUHVHQWV D EULHI

VXPPDU\ RI WKLV LQIRUPDWLRQ IRFXVHG RQ WKHLU IHGHUDO RU VWDWH SURWHFWLRQ VWDWXV�
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7DEOH ��� 6XPPDU\ RI WKH QXPEHUV RI IHGHUDO DQG 7HQQHVVHH HQGDQJHUHG�

WKUHDWHQHG� DQG RWKHU FDWHJRULHV RI SURWHFWHG VSHFLHV NQRZQ IURP

WKH ILYH FRXQWLHV LQFOXGHG LQ WKLV HYDOXDWLRQ� 6RPH RI WKHVH VSHFLHV

DUH SURWHFWHG DW ERWK WKH VWDWH DQG IHGHUDO OHYHO DQG DUH FRXQWHG LQ

ERWK VXPPDULHV�

&DWHJRULHV $QLPDOV 3ODQWV 7RWDOV

)HGHUDO 6WDWXV

(QGDQJHUHG �� � ��

7KUHDWHQHG � � �

,GHQWLILHG &DQGLGDWHV � � �

)HGHUDO 7RWDOV �� � ��

7HQQHVVHH 6WDWXV

(QGDQJHUHG �� �� ��

7KUHDWHQHG � �� ��

2WKHU 6WDWXV �� �� ��

7HQQHVVHH 7RWDOV �� �� ���

7KH WDEOHV LQFOXGHG LQ $SSHQGL[ & DOVR LQGLFDWH WKH RQH RU WZR W\SHV RI

KDELWDWV LQ ZKLFK HDFK SURWHFWHG VSHFLHV LV W\SLFDOO\ IRXQG� 7KLV LQIRUPDWLRQ�

VXPPDUL]HG LQ 7DEOH ��� LQGLFDWHV WKDW PRVW RI WKH SURWHFWHG VSHFLHV RFFXU

RQO\ LQ D IHZ RI WKH KDELWDWV WKDW H[LVW LQ WKLV SURMHFW DUHD� 2I WKH LGHQWLILHG

KDELWDWV� ZHW PHDGRZV DQG FUHHNVLGHV FRQWDLQ WKH PRVW SURWHFWHG VSHFLHV ����

DOO SODQWV� �� SHUFHQW RI WKH RYHUDOO WRWDO�� IROORZHG E\ ULYHUV� ZKHUH �� VSHFLHV

��� SHUFHQW RI WKH WRWDO� DOO EXW RQH DQLPDOV� DUH IRXQG� ,I VLPLODU KDELWDWV DUH

JURXSHG WRJHWKHU� ULYHUV DQG FUHHNV VXSSRUW �� VSHFLHV ��� SHUFHQW RI WKH

SURWHFWHG VSHFLHV� DOO EXW RQH DQLPDOV�� IROORZHG FORVHO\ E\ WKH �� VSHFLHV ZKLFK

RFFXU LQ ZHW PHDGRZV� FUHHNVLGHV� DQG VHHSDJH DUHDV ��� SHUFHQW RI WKH WRWDO�

DOO SODQWV�� %RWWRPODQG DQG PL[HG IRUHVWV DFFRXQW IRU �� SHUFHQW RI WKH WRWDO

�KDOI DQLPDOV� KDOI SODQWV�� FHGDU JODGHV �� SHUFHQW �DOO SODQWV�� GLVWXUEHG DUHDV

�DJULFXOWXUDO DUHDV� ROG ILHOGV� WKLFNHWV� DQG EDUUHQV� HLJKW SHUFHQW �PRVWO\

SODQWV�� DQG EOXIIV DQG FOLIIV IRXU SHUFHQW �DJDLQ PRVWO\ SODQWV�� 2QO\ RQH

SHUFHQW RI WKH SURWHFWHG VSHFLHV RFFXU RQ UHVHUYRLUV �WKH EDOG HDJOH� DQG QR

SURWHFWHG VSHFLHV DUH UHSRUWHG DV URXWLQHO\ RFFXUULQJ LQ FHGDU IRUHVWV�
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7DEOH ��� 6XPPDU\ RI WKH QXPEHUV RI SURWHFWHG VSHFLHV NQRZQ IURP WKH

PDMRU KDELWDW W\SHV SUHVHQW LQ WKH ILYH FRXQWLHV LQFOXGHG LQ WKLV

HYDOXDWLRQ�

+DELWDW $VVRFLDWLRQV $QLPDOV 3ODQWV 7RWDOV

$TXDWLF

&UHHNV �� ��

5LYHUV �� � ��

5HVHUYRLUV � �

8QGHUJURXQG 6WUHDPV � �

7HUUHVWULDO

:HW 0HDGRZV� &UHHNVLGHV �� ��

6HHSDJH $UHDV � �

%RWWRPODQG )RUHVWV � � ��

0L[HG +DUGZRRGV � � ��

%OXIIV DQG &OLIIV � � �

$JULFXOWXUDO $UHDV � � �

2OG )LHOGV� 7KLFNHWV� )HQFHURZV � �

%DUUHQV � �

&HGDU )RUHVWV

&HGDU *ODGHV �� ��

)HGHUDO 3URWHFWHG 6SHFLHV

7KH LQIRUPDWLRQ SUHVHQWHG LQ 7DEOH �� LQGLFDWHV WKDW �� VSHFLHV NQRZQ IURP

WKLV ��FRXQW\ DUHD DUH SURWHFWHG XQGHU WKH IHGHUDO (QGDQJHUHG 6SHFLHV $FW�

6RPH RI WKHVH VSHFLHV� KRZHYHU� QR ORQJHU RFFXU LQ WKHVH FRXQWLHV DQG VRPH RI

WKHP RFFXU RQO\ LQ SDUWV RI WKH FRXQWLHV WKDW ZRXOG QRW EH DIIHFWHG E\ DQ\ RI

WKH DFWLRQ DOWHUQDWLYHV� %HFDXVH RI WKHLU IHGHUDO SURWHFWLRQ VWDWXV� WKHVH ��

VSHFLHV DUH LQGLYLGXDOO\ LGHQWLILHG LQ 7DEOH �� DQG WKHLU SRWHQWLDO WR RFFXU LQ WKH

SURMHFW DUHD LV GHVFULEHG LQ WKH IROORZLQJ SDUDJUDSKV�

3ODQWV

&KDIIVHHG �6FKZDOEHD DPHULFDQD� ZDV OLVWHG DV D IHGHUDO HQGDQJHUHG VSHFLHV LQ

���� �86):6� ������ 3ULPDULO\ D FRDVWDO SODLQ VSHFLHV� FKDIIVHHG ZDV ODVW

REVHUYHG LQ 7HQQHVVHH LQ ����� $OWKRXJK WKLV VSHFLHV VWLOO VXUYLYHV LQ WKH

FRDVWDO SODLQV RI 1HZ -HUVH\� 1RUWK DQG 6RXWK &DUROLQD� *HRUJLD� DQG )ORULGD

�86):6� ������ LW LV KLJKO\ XQOLNHO\ FKDIIVHHG SHUVLVWV ZLWKLQ WKH SURMHFW DUHD�
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7DEOH ��� )HGHUDO HQGDQJHUHG� WKUHDWHQHG� DQG IRUPDO FDQGLGDWH VSHFLHV

NQRZQ IURP WKH ILYH FRXQW\ DUHD ZKLFK FRXOG EH DIIHFWHG E\ RQH RU

PRUH RI WKH DFWLRQ DOWHUQDWLYHV�

&RPPRQ 1DPH 6FLHQWLILF 1DPH )HGHUDO

6WDWXV

/LNHO\ LQ

3URMHFW

$UHD"

3ODQWV

FKDIIVHHG 6FKZDOEHD DPHULFDQD ( 1R

(JJHUWªV VXQIORZHU +HOLDQWKXV HJJHUWLL 7 1R

OHDI\ SUDLULH�FORYHU 'DOHD IROLRVD ( <HV

\HOORZ�H\HG JUDVV ;\ULV WHQQHVVHHQVLV ( 1R

0ROOXVNV

ELUGZLQJ SHDUO\PXVVHO /HPLR[ ULPRVXV ( <HV

FUDFNLQJ SHDUO\PXVVHO +HPLVWHQD ODWD ( 1R

&XPEHUODQG FRPEVKHOO (SLREODVPD EUHYLGHQV ( <HV

&XPEHUODQG PRQNH\IDFH 4XDGUXOD LQWHUPHGLD ( <HV

&XPEHUODQG SLJWRH 3OHXUREHPD JLEHUXP ( 1R

RUDQJH�IRRWHG SHDUO\PXVVHO 3OHWKREDVXV FRRSHULDQXV ( 1R

R\VWHU PXVVHO (SLREODVPD FDSVDHIRUPLV ( <HV

SDOH OLOOLSXW SHDUO\PXVVHO 7R[RODVPD F\OLQGUHOOXV ( <HV

VKLQ\ SLJWRH )XVFRQDLD FRU ( 1R

VODEVLGH SHDUO\PXVVHO /H[LQJWRQLD GRODEHOORLGHV & <HV

WDQ ULIIOHVKHOO (SLREODVPD ZDONHUL ( <HV

WXEHUFXOHG�EORVVRP

SHDUO\PXVVHO
(SLREODVPD W� WRUXORVD ( 1R

WXUJLG�EORVVRP SHDUO\PXVVHO (SLREODVPD WXUJLGXOD ( 1R

\HOORZ�EORVVRP SHDUO\PXVVHO (SLREODVPD I� IORUHQWLQD ( 1R

%LUGV

EDOG HDJOH
+DOLDHHWXV OHXFRFHSKDOXV

7 <HV

0DPPDOV

JUD\ EDW 0\RWLV JULVHVFHQV ( <HV

,QGLDQD EDW 0\RWLV VRGDOLV ( <HV

(JJHUW·V VXQIORZHU �+HOLDQWKXV HJJHUWLL� ZDV OLVWHG DV D IHGHUDO WKUHDWHQHG

VSHFLHV LQ ���� �86):6� ����E�� 7KLV VSHFLHV LV DVVRFLDWHG ZLWK GU\� XSODQG�

DFLGLF S+� EDUUHQ KDELWDWV LQ WKH +LJKODQG 5LP 3URYLQFH� ,W LV NQRZQ IURP

WZHOYH FRXQWLHV LQ 7HQQHVVHH� IRXU FRXQWLHV LQ .HQWXFN\� DQG RQH FRXQW\ LQ

$ODEDPD �86):6� ���� DQG XQSXEOLVKHG LQIRUPDWLRQ�� 2QH RI WKH 7HQQHVVHH

SRSXODWLRQV RFFXUV LQ 0DXU\ &RXQW\� DSSUR[LPDWHO\ �� PLOHV VRXWKZHVW RI

&ROXPELD� 7KLV VXQIORZHU ZDV QRW IRXQG GXULQJ H[WHQVLYH VXUYH\V RI WKH

&ROXPELD 3URMHFW ODQGV DQG LV QRW NQRZQ WR RFFXU LQ WKH &HQWUDO %DVLQ

3K\VLRJUDSKLF 3URYLQFH� 7KH OLPHVWRQH EDUUHQV LQ WKH &HQWUDO %DVLQ SURGXFH D

KDELWDW ZLWK D EDVLF S+� VXEVWDQWLDOO\ GLIIHUHQW IURP WKH DFLG EDUUHQV RQ WKH

+LJKODQG 5LP ZKHUH (JJHUWªV VXQIORZHU VRPHWLPHV RFFXUV �86):6� ����D��
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7KH OHDI\ SUDLULH�FORYHU �'DOHD IROLRVD�� D PHPEHU RI WKH EHDQ IDPLO\ WKDW

VWDQGV �� WR �� LQFKHV LQ KHLJKW� KDV EOXLVK�SXUSOH IORZHUV DQG EORRPV LQ -XO\

DQG $XJXVW �86):6� ������ /HDI\ SUDLULH�FORYHU ZDV OLVWHG DV D IHGHUDO

HQGDQJHUHG VSHFLHV LQ ���� �86):6� ����E�� 7KLV VSHFLHV RFFXUV LQ VHYHQ

PLGGOH 7HQQHVVHH FRXQWLHV� WZR FRXQWLHV LQ QRUWK $ODEDPD� DQG D VLQJOH

FRXQW\ LQ ,OOLQRLV �86):6� ������ )RXU SRSXODWLRQV KDYH EHHQ IRXQG RQ WKH

&ROXPELD 3URMHFW ODQGV� WZR RI ZKLFK DUH DPRQJ WKH KHDOWKLHVW DQG ODUJHVW

NQRZQ� 7KH ODUJHU RI WKHVH SRSXODWLRQV ZDV GLVFRYHUHG DIWHU WKH UHFRYHU\ SODQ

ZDV DSSURYHG� 7KH OHDI\ SUDLULH�FORYHU LV IRXQG DORQJ LQWHUPLWWHQW VWUHDPV

ERUGHULQJ OLPHVWRQH JODGHV UDWKHU WKDQ RQ WKH EDUH URFN RI WKH JODGHV

WKHPVHOYHV�

<HOORZ�H\HG JUDVV �;\ULV WHQQHVVHHQVLV�� OLVWHG DV D IHGHUDO HQGDQJHUHG VSHFLHV

LQ ���� �86):6� ����D�� LV D SHUHQQLDO W\SLFDOO\ IRXQG RQ VHHSDJH�VORSHV�

VSULQJ\ PHDGRZV� RU WKH EDQNV RI VPDOO� JUDYHOO\ VWUHDPV �86):6� ����E��

7KLV VSHFLHV LV NQRZQ IURP WZHOYH ORFDWLRQV ZLWKLQ WKH +LJKODQG 5LP

SK\VLRJUDSKLF SURYLQFH LQ 7HQQHVVHH� 7KH VLQJOH UHFRUG IURP WKH FRXQWLHV

LQYROYHG LQ WKLV SURMHFW RFFXUV DSSUR[LPDWHO\ HLJKW PLOHV IURP 1RUPDQG\

5HVHUYRLU� RXWVLGH RI WKH DUHD ZKLFK FRXOG EH DIIHFWHG E\ DQ\ RI WKH

DOWHUQDWLYHV�

0ROOXVNV

6HYHQ RI WKH �� IUHVKZDWHU PXVVHO VSHFLHV LQFOXGHG LQ 7DEOH �� KDYH EHHQ

IRXQG LQ WKH XSSHU 'XFN 5LYHU ZDWHUVKHG ZLWKLQ WKH ODVW �� \HDUV� (DFK RI

WKRVH VSHFLHV LV GHVFULEHG LQ RQH RU PRUH RI WKH IROORZLQJ SDUDJUDSKV� 7KH

RWKHU VHYHQ PXVVHO VSHFLHV IDOO LQWR WKUHH JURXSV� 7KUHH RI WKHVH VSHFLHV

�WXEHUFXOHG�EORVVRP� WXUJLG�EORVVRP� DQG \HOORZ�EORVVRP� KDYH QRW EHHQ

HQFRXQWHUHG LQ DQ\ SDUW RI WKHLU IRUPHU KDELWDWV LQ WKH ODVW WKLUW\ \HDUV DQG DUH

SUHVXPHG WR EH H[WLQFW �:LOOLDPV� HW DO�� ������ 7KUHH RWKHUV �FUDFNLQJ� RUDQJH�

IRRWHG� DQG VKLQ\ SLJWRH� VXUYLYH LQ WKH ORZHU (ON 5LYHU DQG LQ RWKHU ULYHU

UHDFKHV� KRZHYHU� QRQH RI WKHP DUH NQRZQ WR SHUVLVW LQ WKH SDUWV RI WKH 'XFN

RU (ON ULYHU ZDWHUVKHGV ZKLFK FRXOG EH DIIHFWHG E\ RQH RU PRUH RI WKH DFWLRQ

DOWHUQDWLYHV� 7KH UHPDLQLQJ VSHFLHV �&XPEHUODQG SLJWRH� LV JHQHUDOO\ DVVXPHG

WR EH UHVWULFWHG WR WKH &ROOLQV 5LYHU DQG� SRVVLEO\� RWKHU QHDUE\ VWUHDPV LQ WKH

&XPEHUODQG 5LYHU EDVLQ� KRZHYHU� DQ LQGLYLGXDO LGHQWLILHG DV WKLV VSHFLHV ZDV

IRXQG LQ ���� LQ WKH XSSHU (ON 5LYHU EDVLQ �3DUPDOHH DQG %RJDQ� ������
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7KH ELUGZLQJ SHDUO\PXVVHO �/HPLR[ ULPRVXV  &RQUDGLOOD FDHODWD�� OLVWHG DV D

IHGHUDO HQGDQJHUHG VSHFLHV LQ ���� �86):6� ������ LV WKH PRVW DEXQGDQW RI

WKH HQGDQJHUHG PXVVHO VSHFLHV NQRZQ IURP WKH 'XFN 5LYHU� 'XULQJ GHWDLOHG

VXUYH\V FRQGXFWHG LQ ERWK ���� DQG ���� �$KOVWHGW� ����� -HQNLQVRQ� ������

WKH ELUGZLQJ ZDV IRXQG IURP 'XFN 5LYHU 0LOH ��� XSVWUHDP WR 5LYHU 0LOH ���

DQG ZDV WKH IRXUWK �LQ ����� RU VL[WK �LQ ����� PRVW DEXQGDQW PXVVHO VSHFLHV

HQFRXQWHUHG LQ WKH TXDQWLWDWLYH VDPSOHV WKDW ZHUH WDNHQ �-HQNLQVRQ� ������

0RUH UHFHQW VDPSOLQJ LQGLFDWHV WKLV VSHFLHV FRQWLQXHV WR RFFXU WKURXJKRXW WKLV

ULYHU UHDFK �$TXDWLF 5HVRXUFHV &HQWHU� ����E� DQG FRQWLQXHV WR EH RQH RI WKH

PRUH DEXQGDQW VSHFLHV �$TXDWLF 5HVRXUFHV &HQWHU� ������ 7KLV VSHFLHV KDV QRW

EHHQ IRXQG LQ WKH 'XFN 5LYHU GRZQVWUHDP IURP 5LYHU 0LOH ��� RU LQ DQ\ 'XFN

5LYHU WULEXWDU\� 2XWVLGH RI WKH 'XFN 5LYHU EDVLQ� QDWLYH SRSXODWLRQV RI WKH

ELUGZLQJ SHDUO\PXVVHO RFFXU �EXW DUH H[WUHPHO\ UDUH� LQ D VKRUW UHDFK RI WKH (ON

5LYHU DQG LQ ORQJHU UHDFKHV RI WKH 3RZHOO DQG &OLQFK 5LYHUV �$KOVWHGW� ����D��

,Q ����� 79$ VWDII WUDQVSODQWHG PHPEHUV RI WKLV VSHFLHV IURP WKH 'XFN 5LYHU WR

VLWHV RQ WKH %XIIDOR� 1ROLFKXFN\� DQG 1RUWK )RUN +ROVWRQ 5LYHUV� DQG WR D VLWH

RQ WKH XSSHU 'XFN 5LYHU QHDU 6KHOE\YLOOH �-HQNLQVRQ� ������ 5HVXOWV RI

PRQLWRULQJ VWXGLHV LQGLFDWH WKDW QXPEHUV DW DOO IRXU WUDQVSODQW VLWHV KDYH

GHFOLQHG WR YHU\ ORZ OHYHOV� KRZHYHU� WKH UHFRYHU\ RI D IHZ \RXQJ LQGLYLGXDOV

VXJJHVWV WKH LQWURGXFHG ELUGZLQJV KDYH VXFFHVVIXOO\ UHSURGXFHG LQ ERWK WKH

1RUWK )RUN +ROVWRQ DQG 1ROLFKXFN\ 5LYHUV �$TXDWLF 5HVRXUFHV &HQWHU� ����D�

����D��

7KH &XPEHUODQG FRPEVKHOO �(SLREODVPD EUHYLGHQV� ZDV DGGHG WR WKH IHGHUDO

HQGDQJHUHG VSHFLHV OLVW LQ ���� �86):6� ����D�� 7KLV VSHFLHV VXUYLYHV LQ WKH

&OLQFK� 3RZHOO� DQG 'XFN 5LYHUV LQ WKH 7HQQHVVHH 5LYHU EDVLQ DQG LQ %XFN

&UHHN DQG WKH %LJ 6RXWK )RUN LQ WKH &XPEHUODQG 5LYHU EDVLQ� $ IHZ� ROG

VSHFLPHQV RI WKH &XPEHUODQG FRPEVKHOO DOVR PD\ SHUVLVW LQ WKH PDLQ

&XPEHUODQG 5LYHU GRZQVWUHDP IURP &RUGHOO +XOO 'DP �86):6� ����D�� 7KLV

VSHFLHV ZDV UDUH EXW URXWLQHO\ IRXQG LQ WKH PLGGOH UHDFK RI WKH 'XFN 5LYHU

WKURXJK WKH PLG�����V �$KOVWHGW� ������ KRZHYHU� RQO\ WZR OLYH DQLPDOV KDYH

EHHQ HQFRXQWHUHG LQ WKLV ULYHU LQ UHFHQW \HDUV �$KOVWHGW� ����� -HQNLQVRQ�

����� $TXDWLF 5HVRXUFHV &HQWHU� ����E� ����E� ����� 86):6� ����E��

7KH &XPEHUODQG PRQNH\IDFH SHDUO\PXVVHO �4XDGUXOD LQWHUPHGLD� ZDV SODFHG

RQ WKH IHGHUDO HQGDQJHUHG VSHFLHV OLVW LQ ���� �86):6� ������ 'XULQJ YDULRXV

VXUYH\V DQG ILHOG DFWLYLWLHV LQ WKH 'XFN 5LYHU VWDUWLQJ LQ ����� QR PRUH WKDQ ��
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OLYH LQGLYLGXDOV RI WKLV VSHFLHV �RXW RI VHYHUDO WKRXVDQG OLYH PXVVHOV� KDYH EHHQ

IRXQG DW VLWHV EHWZHHQ 5LYHU 0LOH ��� DQG 5LYHU 0LOH ��� �$KOVWHGW� �����

-HQNLQVRQ� ����� $TXDWLF 5HVRXUFHV &HQWHU� ����E� ����E� ������ ,Q DGGLWLRQ

WR WKH 'XFN 5LYHU� WKH VSHFLHV VXUYLYHV LQ YHU\ ORZ QXPEHUV LQ D ���PLOH UHDFK

RI WKH (ON 5LYHU DQG LQ D ���PLOH UHDFK RI WKH 3RZHOO 5LYHU �$KOVWHGW� ����E�

$KOVWHGW� ����� 79$� XQSXEOLVKHG GDWD�� 7KLV VSHFLHV W\SLFDOO\ RFFXUV LQ

PHGLXP DQG ODUJHU ULYHUV� QR LQGLYLGXDOV KDYH EHHQ IRXQG LQ DQ\ 'XFN RU (ON

5LYHU WULEXWDULHV�

7KH R\VWHU PXVVHO �(SLREODVPD FDSVDHIRUPLV�� DGGHG WR WKH IHGHUDO HQGDQJHUHG

VSHFLHV OLVW LQ ���� �86):6� ����D�� ZDV IRXQG LQ WKH PLGGOH UHDFK RI WKH

'XFN 5LYHU GXULQJ WKH ����V �$KOVWHGW� ������ )RU VHYHUDO \HDUV LQ WKH ����V

RQO\ D IHZ VSHFLPHQV RI WKH R\VWHU PXVVHO ZHUH FROOHFWHG LQ WKLV DUHD �86):6�

����D�� EXW� PRUH UHFHQWO\� $TXDWLF 5HVRXUFHV &HQWHU VWDII KDYH HQFRXQWHUHG

WKLV VSHFLHV URXWLQHO\ QRW IDU GRZQVWUHDP IURP /LOODUG 0LOO 'DP �$TXDWLF

5HVRXUFHV &HQWHU� ����E� ����E� ����� 86):6� ����E�� 2XWVLGH RI WKH 'XFN

5LYHU ZDWHUVKHG� WKH R\VWHU PXVVHO VXUYLYHV LQ WKH &OLQFK� 3RZHOO� DQG�

SRVVLEO\� 1ROLFKXFN\ 5LYHU V\VWHPV LQ WKH 7HQQHVVHH 5LYHU EDVLQ� DQG LQ %XFN

&UHHN DQG WKH %LJ 6RXWK )RUN LQ WKH &XPEHUODQG 5LYHU EDVLQ �86):6� ����D��

7KH SDOH OLOOLSXW SHDUO\PXVVHO �7R[RODVPD F\OLQGUHOOXV� LV NQRZQ WR RFFXU LQ

5RFN &UHHN �D 'XFN 5LYHU WULEXWDU\�� KRZHYHU� LW KDV QRW EHHQ IRXQG DQ\ZKHUH

LQ WKH PDLQ 'XFN 5LYHU RU LQ DQ\ RWKHU SDUW RI WKLV SURMHFW DUHD ZLWKLQ WKH ODVW

�� \HDUV �3DUPDOHH DQG %RJDQ� ������ 2XWVLGH RI %LJ 5RFN &UHHN� WKH SDOH

OLOOLSXW LV RQO\ NQRZQ IURP WKH 3DLQW 5RFN 5LYHU LQ QRUWK $ODEDPD �$KOVWHGW�

����F�� ,W ZDV OLVWHG DV D IHGHUDO HQGDQJHUHG VSHFLHV LQ ���� �86):6� ������

7KH VODEVLGH SHDUO\PXVVHO �/H[LQJWRQLD GRODEHOORLGHV� LV QRW SUHVHQWO\

SURWHFWHG XQGHU IHGHUDO RU 7HQQHVVHH HQGDQJHUHG VSHFLHV ODZV� KRZHYHU� LW LV

DQ LGHQWLILHG IHGHUDO FDQGLGDWH IRU SRWHQWLDO OLVWLQJ �86):6� ������ 7KLV VSHFLHV

RFFXUV LQ WKH PLGGOH DQG ORZHU VHFWLRQV RI WKH 'XFN 5LYHU LQFOXGHG LQ WKLV

HYDOXDWLRQ DQG LQ WKH (ON 5LYHU VRPH GLVWDQFH GRZQVWUHDP IURP 7LPV )RUG

'DP �$KOVWHGW� ������ 7KH VODEVLGH SHDUO\PXVVHO KDV QRW EHHQ HQFRXQWHUHG LQ

DQ\ 'XFN 5LYHU WULEXWDULHV LQ UHFHQW \HDUV �79$ XQSXEOLVKHG GDWD�� 2XWVLGH RI

WKH 'XFN DQG (ON 5LYHU V\VWHPV� WKH VODEVLGH SHDUO\PXVVHO VWLOO RFFXUV LQ SDUWV

RI WKH &OLQFK� 3RZHOO� +ROVWRQ� +LZDVVHH� DQG 3DLQW 5RFN ULYHUV �3DUPDOHH DQG

%RJDQ� ������
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7KH WDQ ULIIOHVKHOO �(SLREODVPD ZDONHUL� ZDV DGGHG WR WKH IHGHUDO HQGDQJHUHG

VSHFLHV OLVW LQ ���� �86):6� ����E� DQG� IRU VHYHUDO \HDUV� ZDV WKRXJKW WR

VXUYLYH RQO\ LQ WKH 0LGGOH )RUN +ROVWRQ 5LYHU �1HYHV� ������ 1RZ� WKH VSHFLHV

LV DOVR NQRZQ WR EH SUHVHQW LQ D VKRUW UHDFK RI WKH XSSHU &OLQFK 5LYHU �86):6�

XQSXEOLVKHG GDWD�� LQ WKH +LZDVVHH 5LYHU MXVW GRZQVWUHDP IURP $SDODFKLD 'DP

�3DUPDOHH DQG +XJKHV� ������ DQG� PD\ EH SUHVHQW LQ SDUW RI WKH %LJ 6RXWK

)RUN RI WKH &XPEHUODQG 5LYHU �6� $� $KOVWHGW� SHUVRQDO FRPPXQLFDWLRQ�� ,Q

����� 79$ VWDII IRXQG D \RXQJ� IUHVK�GHDG WDQ ULIIOHVKHOO LQ WKH 'XFN 5LYHU DW

5LYHU 0LOH ��� �-HQNLQVRQ� ������ 1R RWKHU PHPEHUV RI WKLV VSHFLHV KDYH EHHQ

IRXQG LQ PRUH UHFHQW VDPSOLQJ RQ WKH 'XFN 5LYHU �$TXDWLF 5HVRXUFHV &HQWHU�

����E� ����E� ������ 7KLV VSHFLHV DSSDUHQWO\ VXUYLYHV LQ WKH 'XFN� &OLQFK�

+LZDVVHH� %LJ 6RXWK )RUN� DQG 0LGGOH )RUN +ROVWRQ 5LYHUV EXW DW H[WUHPHO\ ORZ

QXPEHUV LQ HDFK VWUHDP�

%LUG

7KH EDOG HDJOH �+DOLDHHWXV OHXFRFHSKDOXV�� SUHVHQWO\ OLVWHG DV D IHGHUDO

WKUHDWHQHG VSHFLHV� LV NQRZQ WR RFFXU LQ WKLV DUHD� DW OHDVW RQ DQ RFFDVLRQDO

EDVLV� 6RXWKHUQ SRSXODWLRQV RI EDOG HDJOHV ZHUH OLVWHG DV D IHGHUDO HQGDQJHUHG

VSHFLHV LQ ���� �86):6� ����� DQG� UHFHQWO\� KDYH EHHQ SURSRVHG IRU GH�OLVWLQJ

�86):6� ������ %DOG HDJOHV W\SLFDOO\ QHVW DORQJ ULYHUV RU UHVHUYRLUV� %RWK

7LPV )RUG DQG 1RUPDQG\ 5HVHUYRLUV DUH VXLWDEOH QHVWLQJ DQG IRUDJLQJ DUHDV IRU

EDOG HDJOHV� 0LJUDWLQJ EDOG HDJOHV DUH UHJXODUO\ REVHUYHG RQ ERWK UHVHUYRLUV

GXULQJ ZLQWHU PRQWKV� DQG D SDLU RI EDOG HDJOHV DWWHPSWHG WR QHVW QHDU

1RUPDQG\ 5HVHUYRLU�

0DPPDOV

7KH JUD\ EDW �0\RWLV JULVHVFHQV�� OLVWHG DV D IHGHUDO HQGDQJHUHG VSHFLHV LQ

����� LV D FRORQLDO EDW WKDW URRVWV LQ FDYHV \HDU�URXQG �%UDG\ HW DO�� ������

*UD\ EDWV W\SLFDOO\ URRVW LQ FDYHV DORQJ ULYHUV DQG UHVHUYRLUV ZLWKLQ D UDQJH

SULPDULO\ UHVWULFWHG WR WKH NDUVW UHJLRQV RI WKH VRXWKHDVWHUQ 8QLWHG 6WDWHV�

*UD\ EDWV KDYH EHHQ UHSRUWHG WR URRVW LQ D FDYH RQ WKH &ROXPELD 3URMHFW ODQGV

DV WKH\ PLJUDWH WKURXJK WKH DUHD LQ VSULQJ DQG DXWXPQ� /DUJH FHLOLQJ VWDLQV

IRXQG LQ VHYHUDO URRPV ZLWKLQ WKLV FDYH VXJJHVW WKDW ODUJH QXPEHUV RI EDWV

FRXOG EH LQYROYHG� *UD\ EDWV SUREDEO\ DOVR XVH RWKHU FDYHV DORQJ WKH 'XFN

5LYHU DV WHPSRUDU\ URRVWLQJ DUHDV� *UD\ EDWV EUHHG GXULQJ WKH IDOO PLJUDWLRQ�

PDNLQJ WUDQVLWLRQ FDYHV �VXFK DV WKRVH DORQJ WKH 'XFN 5LYHU� LPSRUWDQW WR WKH

VXUYLYDO RI WKH VSHFLHV� 7KH\ DOVR SUREDEO\ IHHG RYHU WKH 'XFN 5LYHU DQG LWV

WULEXWDULHV ZKHQ WKH\ DUH LQ WKH DUHD�
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7KH ,QGLDQD EDW �0\RWLV VRGDOLV� DOVR LV OLNHO\ WR RFFXU LQ WKLV DUHD� 7KLV EDW

ZDV OLVWHG DV D IHGHUDO HQGDQJHUHG VSHFLHV LQ ���� �86):6� ������ 7KHVH

FRORQLDO EDWV KLEHUQDWH LQ FDYHV GXULQJ ZLQWHU PRQWKV� DQG IRUP VPDOO

PDWHUQLW\ FRORQLHV LQ KROORZ WUHHV DQG EHQHDWK H[IROLDWLQJ EDUN GXULQJ WKH

VXPPHU �86):6� ������ ,QGLDQD EDWV DUH NQRZQ RQO\ IURP WKH HDVWHUQ KDOI RI

WKH 8QLWHG 6WDWHV DQG� DSSDUHQWO\� DUH PRUH DEXQGDQW LQ ,QGLDQD DQG 0LVVRXUL

WKDQ LQ 7HQQHVVHH DQG $ODEDPD� 5HFHQW GLVFXVVLRQV ZLWK ,QGLDQD %DW

5HFRYHU\ 7HDP PHPEHUV LQGLFDWH WKDW SRSXODWLRQ OHYHOV RI ,QGLDQD EDWV DUH

GHFUHDVLQJ WKURXJKRXW WKHLU UDQJH� ,QGLDQD EDWV KDYH EHHQ UHSRUWHG IURP D

FDYH LQ 0DXU\ &RXQW\ DSSUR[LPDWHO\ QLQH PLOHV IURP SDUW RI WKH &ROXPELD

3URMHFW ODQGV� $OWKRXJK QR ,QGLDQD EDWV ZHUH HQFRXQWHUHG GXULQJ UHFHQW FDYH

VXUYH\V RQ WKH &ROXPELD 3URMHFW ODQGV� PHPEHUV RI WKLV VSHFLHV PD\ IRUDJH DQG

URRVW LQ IRUHVWHG DUHDV LQ WKLV SDUW RI 0DXU\ &RXQW\ GXULQJ VXPPHU PRQWKV�

�� �� /$1' 86(�35,0( )$50/$1'�&20081,7< 12,6(

/DQG 8VH

$V LQGLFDWHG LQ 6HFWLRQ ���� WKLV SURMHFW DUHD LQFOXGHV YDULRXV SDUWV RI WKH

XSSHU 'XFN 5LYHU ZDWHUVKHG� 0RVW RI WKLV ZDWHUVKHG DUHD SUHVHQWO\ LV EHLQJ

XVHG DV IRUHVW ODQG DQG DJULFXOWXUDO ODQG� 7KH ODUJHU FLWLHV ZLWKLQ WKH DUHD DUH

&ROXPELD� LQ 0DXU\ &RXQW\� 6KHOE\YLOOH� LQ %HGIRUG &RXQW\� DQG 7XOODKRPD� LQ

&RIIHH &RXQW\� 6HYHUDO RI WKH DOWHUQDWLYHV ZRXOG DIIHFW ODQG LQ WKH &ROXPELD

DUHD� DQG WKH SRVVLEOH FRQVWUXFWLRQ RI D UHVHUYRLU LQ WKH )RXQWDLQ &UHHN

ZDWHUVKHG ZRXOG DIIHFW WKH ODUJHVW DPRXQW RI ODQG�

,QIRUPDWLRQ DYDLODEOH IURP WKH (QYLURQPHQWDO 3URWHFWLRQ $JHQF\ªV %$6,16

ZDWHUVKHG GDWDEDVH �86(3$� ����� KHOSV FKDUDFWHUL]H KRZ WKH ODQG LQ WKLV

ZDWHUVKHG LV SUHVHQWO\ EHLQJ XVHG� $V LQGLFDWHG LQ 7DEOH ��� ���� SHUFHQW RI

WKH XSSHU 'XFN 5LYHU ZDWHUVKHG LV FRYHUHG E\ YDULRXV W\SHV RI IRUHVWV �DOVR VHH

6HFWLRQ ����� ���� SHUFHQW RI WKH ODQG LV XVHG IRU DJULFXOWXUH� DQG ��� SHUFHQW RI

WKH ODQG LV LQ UHVLGHQWLDO XVH� $OO RWKHU XVHV RI WKH ODQG LQ WKH XSSHU 'XFN

5LYHU ZDWHUVKHG DIIHFW RQO\ ��� SHUFHQW RI WKH DUHD� 7KH ���� &HQVXV RI

$JULFXOWXUH GDWD IRU 0DXU\ &RXQW\ LQGLFDWHG WKDW ������� DFUHV RI ODQG ZDV

RFFXSLHG E\ IDUPV� 7KLV LV ���� SHUFHQW RI WKH WRWDO DUHD LQ WKH FRXQW\� 6LPLODU

ILJXUHV FRPSLOHG LQ ���� LQGLFDWHG WKDW ������� DFUHV ZHUH LQ IDUPODQG�

VXJJHVWLQJ D ��� SHUFHQW GHFUHDVH LQ IDUP DFUHDJH ZLWKLQ 0DXU\ &RXQW\ GXULQJ

WKDW ���\HDU SHULRG�



&KDSWHU �

���

:KHQ MXVW WKH ODQG LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG LV FRQVLGHUHG� IRUHVWV

RFFXS\ ���� SHUFHQW RI WKH ODQG� DJULFXOWXUDO XVH RFFXUV RQ ���� SHUFHQW� DQG

��� SHUFHQW LV LQ UHVLGHQWLDO XVH �7DEOH ���� 2WKHU XVHV RI WKH ODQG LQ WKH

)RXQWDLQ &UHHN ZDWHUVKHG DIIHFW RQO\ ��� SHUFHQW RI WKH DUHD�

7DEOH ��� /DQG XVH LQ WKH 8SSHU 'XFN 5LYHU ZDWHUVKHG� DQG LQ WKH )RXQWDLQ

&UHHN ZDWHUVKHG�

8SSHU 'XFN 5LYHU

:DWHUVKHG 


)RXQWDLQ &UHHN

:DWHUVKHG 



/DQG 8VH 
 $FUHV 3HUFHQW $FUHV 3HUFHQW

$JULFXOWXUH 8VH ��������� ���� ������ ����

)RUHVWODQG ��������� ���� ������ ����

5HVLGHQWLDO ������� ��� ����� ���

7UDQVLWLRQDO $UHDV�6KUXE

	 %UXVK ������ ��� ����� ���

,QGXVWULDO�&RPPHUFLDO�

2WKHU %XLOW�8S $UHDV ������ ��� ��� ���

:HWODQGV ������ ��� ��� ���

:DWHU %RGLHV�6WUHDPV ������ ��� ��� ���

6WULS 0LQHV�'LVWXUEHG

$UHDV ����� ��� �� ���

7RWDO $UHD ��������� ����� ������ �����


 � (QYLURQPHQWDO 3URWHFWLRQ $JHQF\� §8SSHU 'XFN� %$6,16 &RUH 'DWD¨�

���� �KWWS���ZZZ�HSD�JRY�267�%$6,16�+8&6�����������



 � 79$ XQSXEOLVKHG GDWD

3ULPH )DUPODQG

3ULPH IDUPODQG VRLOV� DV GHILQHG E\ WKH 8�6� 'HSDUWPHQW RI $JULFXOWXUH� KDYH

SURSHUWLHV QHHGHG IRU WKH HFRQRPLF SURGXFWLRQ RI VXVWDLQHG KLJK FURS \LHOGV�

7KHVH VRLOV KDYH WKH EHVW FRPELQDWLRQ RI SK\VLFDO DQG FKHPLFDO FKDUDFWHULVWLFV

IRU SURGXFLQJ IRRG� IHHG� IRUDJH� ILEHU� DQG RLOVHHG FURSV� 6RLOV LGHQWLILHG DV

SULPH IDUPODQG VRLOV PD\ SUHVHQWO\ EH LQ XVH DV FURSODQG� SDVWXUH ODQG� UDQJH

ODQG� IRUHVW ODQG� RU RWKHU XVHV� EXW FDQQRW EH LQ XVH DV XUEDQ RU EXLOW�XS ODQG�

2I WKH WRWDO ������� DFUHV RI ODQG LQ 0DXU\ &RXQW\� DSSUR[LPDWHO\ �������

DFUHV ��� SHUFHQW� LV FRQVLGHUHG SULPH IDUPODQG VRLOV�

7KH FRQYHUVLRQ RI IDUPODQG DQG SULPH IDUPODQG VRLOV WR LQGXVWULDO DQG RWKHU

QRQDJULFXOWXUDO XVHV HVVHQWLDOO\ SUHFOXGHV SURGXFLQJ FURSV RQ WKH ODQG IRU WKH
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IRUHVHHDEOH IXWXUH� 7KH ���� )HGHUDO )DUPODQG 3URWHFWLRQ 3ROLF\ $FW

UHFRJQL]HG WKH VHULRXV LPSDFWV RI SULPH IDUPODQG ORVV RQ IRRG DQG ILEHU

SURGXFWLRQ DQG HVWDEOLVKHG UHTXLUHPHQWV IRU HYDOXDWLQJ ODQG SULRU WR

SHUPDQHQW FRQYHUVLRQ IURP IDUPODQG DV D UHVXOW RI D IHGHUDO DFWLRQ� 7KH $FW

UHTXLUHV WKDW D )DUPODQG &RQYHUVLRQ ,PSDFW 5DWLQJ IRUP EH FRPSOHWHG E\

IHGHUDO DJHQFLHV ZLWK DVVLVWDQFH IURP WKH 8�6� 'HSDUWPHQW RI $JULFXOWXUHªV

1DWXUDO 5HVRXUFH &RQVHUYDWLRQ 6HUYLFH� 7KH HYDOXDWLRQ UDWLQJ LV EDVHG RQ VRLO

FKDUDFWHULVWLFV DQG VLWH DVVHVVPHQW FULWHULD� /DQG ZLWK D UDWLQJ RI DW OHDVW ���

�RXW RI D SRVVLEOH VFRUH RI ���� PXVW EH JLYHQ FRQVLGHUDWLRQ IRU SURWHFWLRQ� 7KH

$FW RQO\ VXJJHVWV WKDW WKH ODQG EH SURWHFWHG DQG WKDW RWKHU VLWHV EH FRQVLGHUHG�

WKHUH LV QR OHJDO UHTXLUHPHQW WR GR VR�

&RPPXQLW\ 1RLVH

$V LQGLFDWHG DERYH� PRVW RI WKH ODQG LQ WKH XSSHU 'XFN 5LYHU ZDWHUVKHG

RXWVLGH RI WKH ODUJHU FLWLHV LV SUHGRPLQDQWO\ OLJKW WR PRGHUDWH GHQVLW\ UXUDO

UHVLGHQWLDO DQG DSSHDUV WR EH D EURDG PL[WXUH RI ROG WR QHZ DQG ORZ� WR KLJK�

FRVW KRPHV� /DQGRZQHUV SULPDULO\ XVH WKHLU ODQG IRU GRPHVWLF� DJULFXOWXUDO�

DQG UHFUHDWLRQDO SXUSRVHV� 7KHVH XVHV ZRXOG LQFOXGH QRLVH VRXUFHV VXFK DV

YHKLFOHV� ODZQ PRZLQJ HTXLSPHQW� DJULFXOWXUDO HTXLSPHQW� FKDLQ VDZV� GRJV�

DQG UHFUHDWLRQDO DFWLYLWLHV� 6RPH SDUWV RI WKLV DUHD ERUGHU PDMRU KLJKZD\V�

VXFK DV ,QWHUVWDWH ��� 6WDWH 5RXWH ��� DQG 6WDWH 5RXWH ��$� 9HKLFOHV DUH WKH

GRPLQDQW QRLVH VRXUFHV LQ WKHVH DUHDV�

$ IHZ QRWHZRUWK\ GHSDUWXUHV IURP WKLV W\SLFDO SDWWHUQ H[LVW LQ WKH DUHD� 7KHVH

GHSDUWXUHV UHSUHVHQW WKH W\SHV RI ORFDO YDULDWLRQV WKDW FDQ RFFXU LQ D UXUDO�

XQ]RQHG HQYLURQPHQW DQG FDQ DIIHFW FRPPXQLW\ QRLVH LPSDFWV� $FWLYH

TXDUU\LQJ RI OLPHVWRQH LV RFFXUULQJ LQ DW OHDVW WZR DUHDV� MXVW QRUWK RI ,URQ

%ULGJH 5RDG� DFURVV IURP WKH IRUPHU &ROXPELD GDP VLWH� DQG MXVW RII RI %OXH

6SULQJV 5RDG QHDU 6WDWH 5RXWH ��� 7\SLFDO TXDUU\LQJ DQG LQGXVWULDO QRLVH LV

FRPLQJ IURP ERWK RI WKHVH VLWHV� DORQJ ZLWK YHKLFOH QRLVH SURGXFHG E\ WKH KHDY\

WUXFNV ZKLFK WUDYHO WKH DGMDFHQW URDGV WR DFFHVV WKHVH IDFLOLWLHV�

$ GLIIHUHQW W\SH RI GHSDUWXUH IURP WKH W\SLFDO QRLVH SDWWHUQ KDV RFFXUUHG GXH WR

WKH FRPSOHWLRQ RI 7RP +LWFK 3DUNZD\ EHWZHHQ 6WDWH 5RXWHV ��� �RQ WKH QRUWK�

DQG �� �RQ WKH VRXWK�� )URQWDJH ODQG DORQJ WKLV SDUNZD\ LV EHLQJ GHYHORSHG IRU

FRPPHUFLDO XVHV� UHVXOWLQJ LQ LQFUHDVHG FRQVWUXFWLRQ QRLVH� $V WKH DUHD

FRQWLQXHV WR GHYHORS� RSHUDWLRQDO QRLVHV ZLOO LQFUHDVH IURP WKH QHZ FRPPHUFLDO

DQG LQGXVWULDO IDFLOLWLHV DQG YHKLFOH QRLVH ZLOO LQFUHDVH DV WKH WUDIILF FRXQW

JURZV�
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)RXQWDLQ &UHHN 5HVHUYRLU $UHD

:LWKLQ WKH )RXQWDLQ &UHHN ZDWHUVKHG� ����� DFUHV RI ODQG FRXOG EH FRQYHUWHG

LQWR D UHVHUYRLU LI WKH IXOO SRRO HOHYDWLRQ ZDV DW ��� IHHW� $OO RI WKLV DUHD LV

SUHVHQWO\ ]RQHG $��� 5XUDO 5HVLGHQWLDO 'LVWULFW� 2I WKLV DFUHDJH� ���� SHUFHQW RI

WKH ODQG XVH LV SUHVHQWO\ LQ DJULFXOWXUDO XVH DQG ���� SHUFHQW LV IRUHVW ODQG

�7DEOH ���� :HWODQGV RFFXS\ ���� SHUFHQW DQG VKUXE�EUXVK ODQG DQRWKHU ���

SHUFHQW RI WKH DUHD� 7ZR FHPHWHULHV �+DUULV &HPHWHU\ DQG /DQFDVWHU &HPHWHU\�

DUH ORFDWHG RQ WKH SHULPHWHU RI WKH UHVHUYRLU DQG WKUHH RWKHUV DUH ORFDWHG ZLWKLQ

��� IHHW RI WKH IXOO SRRO HOHYDWLRQ �$WNLQVRQ &HPHWHU\� 3OHDVDQW 0RXQW

&HPHWHU\� DQG %HWKDQ\ &HPHWHU\�� 6WDWH +LJKZD\V �� DQG ��� LQWHUVHFW WKH

UHVHUYRLU DW VHYHUDO SODFHV� DQG D YDULHW\ RI RWKHU URDGV WUDYHUVH WKH UHVHUYRLU

DUHD �LQFOXGLQJ 0RRUH /DQH� 2OG +LJKZD\ ��� 9DXJKQ 5RDG� %U\DQW 5RDG� DQG

6HDY\ +LJKW 5RDG�� $ 6RXWKHUQ 5DLOURDG OLQH H[WHQGV WKURXJK D SRUWLRQ RI WKH

UHVHUYRLU DUHD DW D SRLQW ZHVW RI WKH *OHQGDOH &RPPXQLW\� $ WUDQVPLVVLRQ OLQH

FRQQHFWLQJ WR D VXEVWDWLRQ VRXWKHDVW RI &ROXPELD WUDYHOV DORQJ WKH

QRUWKHDVWHUQ SHULPHWHU DQG LQWHUVHFWV WKH QRUWKHUQ SDUW RI WKH SRVVLEOH

UHVHUYRLU DUHD�

2I WKH ����� DFUHV ZKLFK PLJKW EH LQFOXGHG LQ D )RXQWDLQ &UHHN UHVHUYRLU�

����� DFUHV ����� SHUFHQW� DUH SULPH IDUPODQG VRLOV �7DEOH ���� 2I WKH �����

DFUHV RI SULPH IDUPODQG� ���� SHUFHQW LV SUHVHQWO\ LQ DJULFXOWXUDO XVH� IRUHVW

JURZV RQ �� SHUFHQW RI WKH DUHD� ���� SHUFHQW LV LQ ZHWODQGV� ��� SHUFHQW LQ

VKUXE DQG EUXVK ODQG� DQG ��� SHUFHQW LV LQ RWKHU ODQG XVHV� ,Q WKLV DUHD� WKH

PRVW SUHYDOHQW SULPH IDUPODQG VRLOV DUH +XQWLQJWRQ VLOW ORDP� SKRVSKDWLF

SKDVH �VHH 6HFWLRQ ����� 2WKHU SULPH IDUPODQG VRLOV LQ WKLV SRWHQWLDO UHVHUYRLU

DUHD DUH $UPRXU VLOW ORDP� HURGHG JHQWO\ VORSLQJ WHUUDFH SKDVH� &DSWLQD VLOW

ORDP� (JDP VLOW\ FOD\ ORDP� (WRZDK VLOW ORDP� +DJHUVWRZQ VLOW ORDP� /LQGVLGH

VLOW ORDP� DQG 0DXU\ VLOW ORDP�

2WKHU $OWHUQDWLYHV

(DFK RI WKH RWKHU DOWHUQDWLYHV ZRXOG DIIHFW PXFK VPDOOHU WUDFWV RI ODQG�

W\SLFDOO\ RQO\ LQ QDUURZ FRUULGRUV� 7KH GRZQVWUHDP ZDWHU VXSSO\ DOWHUQDWLYH

ZRXOG LQYROYH FRQVWUXFWLRQ RI D SLSHOLQH H[WHQGLQJ DSSUR[LPDWHO\ �� PLOHV

DORQJ 6WDWH +LJKZD\ �� EHWZHHQ :LOOLDPVSRUW DQG &ROXPELD� $SSUR[LPDWHO\

�� SHUFHQW RI WKH DUHD ERUGHULQJ WKDW KLJKZD\ LV DJULFXOWXUDO ODQG� �� SHUFHQW

LV IRUHVWODQG� DQG � SHUFHQW LV UHVLGHQWLDO� 7KH 7LPV )RUG SLSHOLQH DOWHUQDWLYH

ZRXOG LQFOXGH FRQVWUXFWLRQ RI D SLSHOLQH �DSSUR[LPDWHO\ �� PLOHV ORQJ� IURP

7LPV )RUG 5HVHUYRLU� LQ 0RRUH &RXQW\� WR GLVFKDUJH LQWR WKH 'XFN 5LYHU QHDU

6KHOE\YLOOH� LQ %HGIRUG &RXQW\� 7KH SLSHOLQH ZRXOG EH FRQVWUXFWHG DORQJ
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$OO /DQG 
 3ULPH )DUPODQG 



/DQG 8VH 
 $FUHV 3HUFHQW $FUHV 3HUFHQW

$JULFXOWXUH ��� ���� ��� ����

)RUHVWODQG ��� ���� ��� ����

:HWODQGV ��� ���� ��� ����

6KUXE�%UXVK ��� ��� �� ���

:DWHU %RGLHV�6WUHDPV �� ���

5HVLGHQWLDO � ���

,QGXVWULDO�&RPPHUFLDO�

2WKHU %XLOW�8S $UHDV �� ���

2WKHU 8VH �� ���

7RWDOV ����� ����� ����� �����
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 � 86'$� 6RLO 6XUYH\ RI 0DXU\ &RXQW\� 7HQQHVVHH� ����

H[LVWLQJ 6WDWH +LJKZD\ �� DQG RWKHU URDG ULJKWV RI ZD\� 6WDWH +LJKZD\ �� LV

ERUGHUHG E\ DERXW �� SHUFHQW DJULFXOWXUDO ODQG DQG DERXW �� SHUFHQW

UHVLGHQWLDO ODQG XVH� 7KH PDMRULW\ RI WKH ODQG XVH ERUGHULQJ WKH RWKHU SRVVLEOH

URDGV LV IRUHVW ODQG�

7KH UDLVH 1RUPDQG\ SRRO DOWHUQDWLYH LV VRPHZKDW GLIIHUHQW LQ WKDW LW ZRXOG

DIIHFW D EDQG RI ODQG DOO DURXQG 1RUPDQG\ 5HVHUYRLU ORFDWHG LQ %HGIRUG DQG

&RIIHH FRXQWLHV� 7KLV ODQG LV PDQDJHG DV D QDWXUDO UHVRXUFH DUHD DQG LQFOXGHV

WZR FDPSLQJ DUHDV �&HGDU 3RLQW DQG %DUWRQ 6SULQJV� DQG VHYHUDO ERDW

ODXQFKLQJ UDPSV �VHH 6HFWLRQ ������ 7ZR URDGV WUDYHUVH WKH UHVHUYRLU� +LOHV

5RDG DQG 0RXQWYLHZ 5RDG�

1RQH RI WKH SRWHQWLDO SLSHOLQH FRUULGRUV DORQJ VWDWH KLJKZD\V RU RWKHU URDG

ULJKWV RI ZD\ ZRXOG EH FODVVLILHG DV SULPH IDUPODQG� +RZHYHU� DQ\ QRQ�

KLJKZD\ SLSHOLQH HDVHPHQWV� ORFDWLRQV IRU ZDWHU LQWDNHV� DQG ORFDWLRQV IRU QHZ

ZDWHU WUHDWPHQW SODQWV FRXOG FRQWDLQ VRPH SULPH IDUPODQG� 7KH H[WHQW RI

SULPH IDUPODQG DORQJ WKHVH FRUULGRUV KDV QRW EHHQ HVWLPDWHG EHFDXVH QR

VSHFLILF VLWHV RU URXWHV KDYH EHHQ LGHQWLILHG� $ERXW �� SHUFHQW RI WKH VRLO RQ WKH

SHULPHWHU RI WKH 1RUPDQG\ 5HVHUYRLU LV FODVVLILHG DV SULPH IDUPODQG

�86'$�������

7DEOH ��� 3UHVHQW WRWDO ODQG XVH DQG SUHVHQW XVH RI SULPH IDUPODQG VRLOV

ZLWKLQ WKH SRVVLEOH LPSRXQGPHQW DUHD RI D )RXQWDLQ &UHHN

UHVHUYRLU �DW HOHYDWLRQ �����
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9LVXDO &KDUDFWHU

7KH SK\VLFDO� ELRORJLFDO� DQG FXOWXUDO IHDWXUHV RI DQ DUHD FRPELQH WR PDNH WKH

YLVXDO ODQGVFDSH FKDUDFWHU ERWK LGHQWLILDEOH DQG XQLTXH� 6FHQLF LQWHJULW\

LQGLFDWHV WKH GHJUHH RI XQLW\ RU ZKROHQHVV RI WKH YLVXDO FKDUDFWHU� :KHUH DQG

KRZ WKH ODQGVFDSH LV YLHZHG ZLOO DIIHFW WKH PRUH VXEMHFWLYH DVSHFW RI LWV

DHVWKHWLF TXDOLW\ DQG VHQVH RI SODFH� 9LHZV RI D ODQGVFDSH DUH GHVFULEHG LQ

WHUPV RI ZKDW LV VHHQ LQ IRUHJURXQG� PLGGOHJURXQG� DQG EDFNJURXQG GLVWDQFHV�

,Q WKH IRUHJURXQG� DQ DUHD ZLWKLQ RQH KDOI�PLOH RI WKH REVHUYHU� GHWDLOV RI

REMHFWV DUH HDVLO\ GLVWLQJXLVKHG LQ WKH ODQGVFDSH� ,Q WKH PLGGOHJURXQG�

QRUPDOO\ EHWZHHQ D PLOH DQG IRXU PLOHV IURP WKH REVHUYHU� REMHFWV PD\ EH

GLVWLQJXLVKDEOH EXW WKHLU GHWDLOV DUH ZHDN DQG WKH\ WHQG WR PHUJH LQWR ODUJHU

SDWWHUQV� 'HWDLOV DQG FRORUV RI REMHFWV LQ WKH EDFNJURXQG� WKH GLVWDQW SDUW RI

WKH ODQGVFDSH� DUH QRW QRUPDOO\ GLVFHUQLEOH XQOHVV WKH\ DUH HVSHFLDOO\ ODUJH DQG

VWDQGLQJ DORQH� 7KH LPSUHVVLRQV RI DQ DUHDªV YLVXDO FKDUDFWHU FDQ KDYH D

VLJQLILFDQW LQIOXHQFH RQ KRZ LW LV DSSUHFLDWHG� SURWHFWHG� DQG XVHG�

7KH YLVXDO FKDUDFWHU RI WKH XSSHU 'XFN 5LYHU ZDWHUVKHG LV W\SLFDO RI PDQ\

FHQWUDO 7HQQHVVHH ULYHU YDOOH\V� 0XFK RI WKH ULYHU FRUULGRU LV ERUGHUHG E\ WDOO

EOXIIV DQG VWHHS� URFN\� IRUHVWHG EDQNV� 7KH ODQG DZD\ IURP WKH ULYHU FRQVLVWV

SULPDULO\ RI JHQWO\ UROOLQJ WRSRJUDSK\ DQG UHODWLYHO\ VKDOORZ� JHQWO\ IORZLQJ

WULEXWDU\ VWUHDPV� 7KH FRXQWU\VLGH LV D YDULHG PL[ RI ZRRGODQG� RSHQ SDVWXUHV�

FURS ODQG� DQG PRVWO\ VPDOO FRPPXQLWLHV� ZLWK OLWWOH LQGXVWU\ DQG UHODWLYHO\ IHZ

PDMRU KLJKZD\V� 7RJHWKHU� WKH QDWXUDO DQG FXOWXUDO HOHPHQWV LQ WKLV DUHD

SURYLGH DWWUDFWLYH VFHQLF YDULHW\ DQG IRUP D UHODWLYHO\ KDUPRQLRXV UXUDO

ODQGVFDSH�

7KH IRXU DFWLRQ DOWHUQDWLYHV FRQVLGHUHG LQ WKLV HYDOXDWLRQ ZRXOG HDFK DIIHFW

RQO\ SDUW RI WKH VWXG\ DUHD� 7KH IROORZLQJ SDUDJUDSKV GHVFULEH WKH SUHVHQW

YLVXDO VHWWLQJ LQ ZKLFK WKHVH DOWHUQDWLYHV ZRXOG EH SODFHG�

)RXQWDLQ &UHHN 5HVHUYRLU $UHD

7KH SRVVLEOH �����DFUH UHVHUYRLU ZRXOG RFFXS\ SDUW RI D ERWWRPODQG GUDLQZD\

DYHUDJLQJ DERXW ���� IHHW ZLGH� ZLWK D PHDQGHULQJ VWUHDP� VHYHUDO VPDOOHU

WULEXWDULHV� DQG OLWWOH HOHYDWLRQ FKDQJH� :LWKLQ WKLV DUHD� RSHQ ODQG RULJLQDOO\

ERXJKW IRU &ROXPELD UHVHUYRLU LV PRVWO\ FRYHUHG ZLWK UHFHQW�JURZWK EUXVK DQG

WUHHV� 7KH UHPDLQGHU RI WKH DUHD LV D PL[ RI SDVWXUH DQG ZRRGODQG� $ IHZ ROG

URDGV UHPDLQ� VRPH RI ZKLFK DUH EORFNHG WR WUDIILF DQG WKH EULGJHV KDYH EHHQ
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UHPRYHG� 7KH UHVHUYRLU DUHD LV VXUURXQGHG E\ D JHQWO\ UROOLQJ UXUDO ODQGVFDSH

FRQVLVWLQJ RI ZRRGODQGV� SDVWXUHV� DQG VSDUVH UHVLGHQWLDO GHYHORSPHQW� 7KH

HOHYDWLRQ GLIIHUHQFH DYHUDJHV DERXW ��� IHHW� 6FHQLF LQWHJULW\ LV PRGHUDWHO\

KLJK� 7KH QDWXUDO DQG FXOWXUDO HOHPHQWV WRJHWKHU SURYLGH KDUPRQ\� FRKHUHQFH�

DQG VFHQLF DWWUDFWLYHQHVV LQ WKLV DUHD RI UXUDO FRXQWU\VLGH�

+RPHV DUH FOXVWHUHG RQ WKH KLJKHU HOHYDWLRQV DURXQG WKH 6FULEQHUV� )RXQWDLQ

+HLJKWV� DQG &UHZV +LOO DUHDV� 7KH YDOOH\ IORRU FDQ EH VHHQ LQ WKH QHDU

IRUHJURXQG E\ WKHVH UHVLGHQWV� DV ZHOO DV IURP D IHZ IDUPV� 0RWRULVWV VHH WKH

DUHD LQ WKH IRUHJURXQG IURP ORFDO URDGV DQG %UXVK &UHHN 5RDG EULGJH� 7KH\

DOVR VHH WKLV DUHD LQ ERWK WKH IRUHJURXQG DQG PLGGOHJURXQG IURP WKH +LJKZD\

�� EULGJH� 7UDIILF PDSV SUHSDUHG E\ WKH 7HQQHVVHH 'HSDUWPHQW RI

7UDQVSRUWDWLRQ VKRZ DQ DYHUDJH RI ����� YHKLFOHV SHU GD\ RQ WKLV SRUWLRQ RI

+LJKZD\ �� DQG DERXW ��� YHKLFOHV SHU GD\ RQ %UXVK &UHHN 5RDG� 7KH

SRWHQWLDO UHVHUYRLU DUHD LV DOVR VHHQ LQ WKH LPPHGLDWH IRUHJURXQG E\ WKRVH XVLQJ

WKH ODQG IRU UHFUHDWLRQDO DFWLYLWLHV�

'RZQVWUHDP :DWHU ,QWDNH $UHD

7KH SRWHQWLDO SLSHOLQH FRUULGRU JHQHUDOO\ IROORZV +LJKZD\ �� DQG VRPH ORFDO

URDGV ZKLFK UXQ WKURXJK D SULPDULO\ UXUDO FRXQWU\VLGH� 7KH WRSRJUDSK\ LV

JHQWO\ UROOLQJ ZLWK DQ HOHYDWLRQ GLIIHUHQFH DORQJ WKH URXWH RI DERXW ��� IHHW�

7KH FRUULGRU DOVR UXQV WKURXJK D VPDOO DUHD RI XUEDQ DQG LQGXVWULDO

GHYHORSPHQW RQ WKH QRUWKZHVW VLGH RI &ROXPELD� 7KH URXWH FURVVHV VHYHUDO

VWUHDPV DQG WKH 'XFN 5LYHU QHDU :LOOLDPVSRUW� 7KLV DUHD LQFOXGHV SDVWXUH

ODQGV� RFFDVLRQDO ZRRGODQGV� OLJKW UHVLGHQWLDO GHYHORSPHQW� FKXUFKHV� VFKRROV�

DQG VRPH UHYHJHWDWHG VWULS PLQH DUHDV� $ YDULHW\ RI KRPHV� IDUPV� DQG VHYHUDO

VPDOO VXEGLYLVLRQV DUH ORFDWHG DORQJ WKH KLJKZD\ DQG DGMRLQLQJ ORFDO URDGV�

6FHQLF LQWHJULW\ LV PRGHUDWH� 7KH QDWXUDO DQG FXOWXUDO HOHPHQWV WRJHWKHU

SURYLGH YDULHW\� VFHQLF DWWUDFWLYHQHVV� DQG YLVXDO KDUPRQ\ ZLWK IHZ FRQWUDVWLQJ

HOHPHQWV LQ WKLV FRUULGRU RI UXUDO ODQGVFDSH�

5HVLGHQWV DQG PRWRULVWV YLHZ WKH SRWHQWLDO SLSHOLQH FRUULGRU LQ WKH LPPHGLDWH

IRUHJURXQG DQG EH\RQG� 7UDIILF PDSV VKRZ DQ DYHUDJH RI ����� YHKLFOHV SHU

GD\ RQ +LJKZD\ �� IURP &ROXPELD WR WKH 6DZGXVW FRPPXQLW\� DQG �����

YHKLFOHV SHU GD\ IURP 6DZGXVW QRUWK WR :LOOLDPVSRUW� $ 'XFN 5LYHU FURVVLQJ

ZRXOG EH VHHQ LQ WKH LPPHGLDWH IRUHJURXQG RI WKRVH XVLQJ WKH DGMDFHQW ULYHU

VHFWLRQ IRU UHFUHDWLRQ DFWLYLWLHV DQG� SRVVLEO\� E\ PRWRULVWV RQ WKH KLJKZD\

EULGJH�
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1RUPDQG\ 5HVHUYRLU $UHD

7KH SRWHQWLDO SURMHFW DUHD LQFOXGHV 1RUPDQG\ 5HVHUYRLU DQG D EDQG RI WKH

VXUURXQGLQJ SURSHUW\� DOO RZQHG E\ 79$� 0RVW RI WKH VXUURXQGLQJ ODQG LV

VWHHSO\ VORSLQJ� ZLWK ILYH SHUFHQW RU OHVV VORSLQJ JHQWO\ HQRXJK IRU FRPIRUWDEOH

KXPDQ XVH� 7KH HOHYDWLRQ GLIIHUHQFH IURP WKH IXOO SRRO UHVHUYRLU WR WKH

ULGJHWRSV DYHUDJHV DERXW ��� IHHW� $ERXW �� SHUFHQW RI WKH VKRUHOLQH LV

ZRRGHG� 7KH EDFN�O\LQJ UXUDO ODQGVFDSH KDV VLPLODU VWHHS VORSHV ZLWK JHQWO\

UROOLQJ ULGJHWRSV� 7KH ODQGV LQFOXGH SDVWXUHV� ZRRGODQGV� VSDUVH UHVLGHQWLDO

GHYHORSPHQW� DQG D IHZ IDUPV� 5HVLGHQWLDO JURZWK LV RFFXUULQJ� HVSHFLDOO\ RQ

ULGJHWRSV WKDW KDYH YLHZV RI WKH UHVHUYRLU� 6FHQLF LQWHJULW\ LV PRGHUDWHO\ KLJK�

7KH QDWXUDO DQG FXOWXUDO HOHPHQWV WRJHWKHU SURYLGH YDULHW\� VFHQLF

DWWUDFWLYHQHVV� DQG YLVXDO KDUPRQ\ DURXQG WKLV UXUDO UHVHUYRLU�

7KH UHVHUYRLU LV VHHQ LQ WKH IRUHJURXQG E\ UHVLGHQWV ORFDWHG RQ ULGJHWRSV DQG

EDFN�O\LQJ VORSHV QHDU WKH VKRUHOLQH� 7KH YLVLWLQJ SXEOLF YLHZV WKH DUHDV IURP

79$ IDFLOLWLHV DW WKH GDP UHVHUYDWLRQ DQG RWKHU UHFUHDWLRQ DUHDV RQ WKH

UHVHUYRLU� 0RWRULVWV VHH WKH UHVHUYRLU LQ WKH IRUHJURXQG IURP 5LOH\ &UHHN 5RDG�

:DUGV &KDSHO 5RDG� 3RZHUV %ULGJH 5RDG� DQG RWKHU ORFDO URDGV� 7UDIILF PDSV

VKRZ DQ DYHUDJH RI ����� YHKLFOHV SHU GD\ RQ 5LOH\ &UHHN 5RDG� 7KH UHVHUYRLU

VKRUHOLQH LV DOVR VHHQ LQ WKH IRUHJURXQG E\ WKRVH XVLQJ WKH ODNH IRU UHFUHDWLRQ

DFWLYLWLHV�

7LPV )RUG 3LSHOLQH $UHD

7KH SRWHQWLDO SLSHOLQH FRUULGRU JHQHUDOO\ IROORZV ORFDO URDGV IURP 7LPV )RUG

5HVHUYRLU WR WKH LQWHUVHFWLRQ RI 6WDWH 5RXWHV �� DQG ��� WKHQ IROORZV 5RXWH ��

WR WKH 'XFN 5LYHU QHDU 6KHOE\YLOOH� 7KH SRVVLEOH LQWDNH DUHDV DUH ORFDWHG RQ

HPED\PHQWV ZLWK PRVWO\ ZRRGHG VKRUHOLQH DQG YHU\ IHZ UHVLGHQFHV� 7KH

SLSHOLQH FRUULGRU UXQV WKURXJK UDWKHU KLOO\ UXUDO FRXQWU\VLGH IURP 7LPV )RUG

5HVHUYRLU WR DERXW WKH )ODW &UHHN FRPPXQLW\� DQG PRUH JHQWOH WRSRJUDSK\ IURP

WKHUH WR WKH 'XFN 5LYHU� (OHYDWLRQ GLIIHUHQFH DORQJ WKH URXWH LV DERXW ��� IHHW�

7KH VWXG\ URXWH FURVVHV VHYHUDO VWUHDPV� DQG LQFOXGHV SDVWXUHV� ZRRGODQGV�

OLJKW UHVLGHQWLDO GHYHORSPHQW� VHYHUDO FKXUFKHV� DQG D VFKRRO� $ YDULHW\ RI

KRPHV DQG IDUPV DUH ORFDWHG DORQJ WKH URDGZD\V� 6FHQLF LQWHJULW\ LV PRGHUDWH�

7KH QDWXUDO DQG FXOWXUDO HOHPHQWV WRJHWKHU SURYLGH YDULHW\� VFHQLF

DWWUDFWLYHQHVV� DQG YLVXDO KDUPRQ\ ZLWKLQ WKLV FRUULGRU RI UXUDO ODQGVFDSH�

5HVLGHQWV DQG PRWRULVWV DORQJ WKH URXWH YLHZ WKH FRUULGRU LQ WKH LPPHGLDWH

IRUHJURXQG DQG EH\RQG� 7UDIILF PDSV VKRZ ��� YHKLFOHV SHU GD\ DORQJ

&KHVWQXW 5LGJH 5RDG QHDU WKH HPED\PHQWV� ����� YHKLFOHV SHU GD\ VRXWK WR
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+LJKZD\ ��� DQG RYHU ����� YHKLFOHV SHU GD\ RQ +LJKZD\ �� IURP )ODW &UHHN WR

6KHOE\YLOOH� 3RWHQWLDO DUHDV IRU WKH LQWDNH FDQ EH VHHQ E\ PRWRULVWV RQ ORFDO

URDGV FURVVLQJ QHDU WKH KHDG RI WKH UHVHUYRLU HPED\PHQWV� 7KH GLVFKDUJH DUHD

QHDU 6KHOE\YLOOH LV VHHQ E\ UHVLGHQWV RQ ERWK VLGHV RI WKH ULYHU DQG IURP WKH

KLJKZD\ EULGJH� 7KHVH WHUPLQDO SRLQWV RI WKH FRUULGRU DUH DOVR VHHQ LQ WKH

IRUHJURXQG RI WKRVH XVLQJ DGMDFHQW VHFWLRQV RI 7LPV )RUG 5HVHUYRLU DQG WKH

'XFN 5LYHU IRU UHFUHDWLRQ DFWLYLWLHV�

5HFUHDWLRQ $FWLYLWLHV

/RFDO UHVLGHQWV DQG SHRSOH IURP VXUURXQGLQJ FRXQWLHV HQMR\ PDQ\ W\SHV RI

UHFUHDWLRQDO DFWLYLWLHV ZLWKLQ WKH XSSHU 'XFN 5LYHU ZDWHUVKHG� :DWHU�EDVHG

UHFUHDWLRQ DFWLYLWLHV LQFOXGH ILVKLQJ LQ VHYHUDO KDELWDWV DQG ERDWLQJ RQ ERWK WKH

VWUHDPV DQG UHVHUYRLUV� /DQG�EDVHG UHFUHDWLRQ LQFOXGHV KXQWLQJ� FDPSLQJ� DQG

RWKHU LQGLYLGXDO DFWLYLWLHV� DV ZHOO DV JURXS DFWLYLWLHV LQ D ZLGH YDULHW\ RI SDUNV

DQG RWKHU IDFLOLWLHV�

2Q D VFDOH UDQJLQJ IURP XQDWWUDFWLYH� XQLQVSLULQJ� SUHWW\� EHDXWLIXO� DQG

VSHFWDFXODU� 6HKOLQJHU DQG /DQW] ������ GHVFULEHG WKH PLGGOH VHFWLRQ RI WKH

'XFN 5LYHU DV §SUHWW\�¨ 7KH VDPH DXWKRUV UDWHG WKH (ON 5LYHU §PRVWO\ SUHWW\

ZLWK VRPH EHDXWLIXO VSRWV�¨ WKH %XIIDOR 5LYHU §PRVWO\ EHDXWLIXO ZLWK VRPH SUHWW\

VSRWV�¨ WKH +DUSHWK 5LYHU §EHDXWLIXO LQ VSRWV�¨ DQG 5LFKODQG &UHHN LV UDWHG

§SUHWW\�¨ 7KLV SDUW RI WKH 'XFN 5LYHU KDV IHZ REVWUXFWLRQV DQG LV DQ HDV\

FDQRHLQJ VWUHDP� 7KH $PHULFDQ :KLWHZDWHU $VVRFLDWLRQ �$:$� ZRXOG FRQVLGHU

WKLV WR EH D &ODVV , 5LYHU� PHDQLQJ WKHUH LV PRYLQJ ZDWHU ZLWK D IHZ ULIIOHV DQG

VPDOO ZDYHV ZLWK IHZ RU QR REVWUXFWLRQV �$:$� ������

6HYHUDO LPSURYHG DFFHVV SRLQWV KHOS SHRSOH HQMR\ UHFUHDWLRQDO WLPH RQ WKH ULYHU�

'5'$ DQG 7:5$ KDYH GHYHORSHG D FRQFUHWH ERDW UDPS DQG SDUNLQJ DUHD RQ WKH

ULYHU DW ,URQ %ULGJH 5RDG� $ VLPLODU IDFLOLW\ KDV EHHQ GLVFXVVHG IRU D VLWH DW

&DUSHQWHUV %ULGJH� 7KH ,URQ %ULGJH UDPS LV XVHG DV D EDVV ERDW DFFHVV WR WKDW

VHFWLRQ RI WKH ULYHU DQG DV D VWDJLQJ DUHD IRU ORFDO ZHHNO\ EDVV WRXUQDPHQWV�

2WKHU DFFHVV SRLQWV DW :LOOLDPVSRUW� &KLFNDVDZ 7UDFH� &ROXPELD� /HIWZLFK

%ULGJH� /LOODUG 0LOO� +DUGLVRQ 0LOO� +HQU\ +RUWRQ 6WDWH 3DUN� 6KHOE\YLOOH� 7KUHH

)RUNV %ULGJH� 'HPHQW %ULGJH� &RUWQHUV 0LOO� DQG 1RUPDQG\ 'DP DUH XVHG IRU

FDQRHLQJ DQG IORDW ILVKLQJ LQ WKRVH ULYHU VHFWLRQV� &DUSHQWHUV %ULGJH KDV

KLVWRULFDOO\ EHHQ XVHG DV D WDNH RXW SRLQW IRU WKH HLJKW PLOHV RI ULYHU

GRZQVWUHDP IURP +DUGLVRQ 0LOO� WKH VHFWLRQ ZKLFK KDV EHHQ WKH PRVW SRSXODU

IRU FDQRHLQJ�
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7:5$ PDLQWDLQV D \HDU�URXQG WURXW ILVKHU\ LQ WKH 'XFN 5LYHU MXVW GRZQVWUHDP

IURP 1RUPDQG\ 'DP E\ VWRFNLQJ WURXW IURP 0DUFK WKURXJK 'HFHPEHU�

6WRFNLQJ LV FRQFHQWUDWHG QHDU WKH GDP� EXW WKH ILVKHU\ H[WHQGV WR

DSSUR[LPDWHO\ 7KUHH )RUNV %ULGJH� HLJKW PLOHV GRZQVWUHDP� $ ZDUPZDWHU

ILVKHU\ IRU EODFN EDVV �VPDOOPRXWK EDVV� ODUJHPRXWK EDVV� VSRWWHG EDVV��

VXQILVK �URFN EDVV� EOXHJLOO� DQG FUDSSLH�� DQG FDWILVK GHYHORSV VHYHUDO PLOHV

GRZQVWUHDP IURP 1RUPDQG\ 'DP� ZKHUH WKH ZDWHU WHPSHUDWXUHV UHWXUQ WR

QRUPDO� DQG FRQWLQXHV WKURXJKRXW WKH UHPDLQGHU RI WKH ULYHU� 7KH ZDUPZDWHU

VSRUW ILVKHU\ GRZQVWUHDP IURP WKH &ROXPELD &LW\ 'DP DOVR LQFOXGHV VDXJHU

DQG VWULSHG EDVV ZKLFK PLJUDWH LQWR WKDW SDUW RI WKH ULYHU GXULQJ WKHLU VSDZQLQJ

VHDVRQ� 0LJUDWLQJ UHGKRUVH DQG RWKHU VXFNHU VSHFLHV DOVR DUH FDXJKW

WKURXJKRXW WKH 'XFN 5LYHU E\ VQDJ ILVKHUPHQ�

1RUPDQG\ DQG 7LPV )RUG UHVHUYRLUV DUH SRSXODU ZDWHU ERGLHV IRU VSRUW ILVKLQJ�

'XULQJ ����� DQ HVWLPDWHG ������� WRWDO KRXUV ZHUH VSHQW E\ ILVKHUPHQ DW

1RUPDQG\ 5HVHUYRLU �7:5$� ������ 7DUJHWHG VSHFLHV ZHUH SULPDULO\ EODFN

EDVV� FUDSSLH� DQG FDWILVK� DOWKRXJK ZDOOH\H�VDXJHU DQG ZKLWH EDVV ZHUH DOVR

VRXJKW� 7LPV )RUG 5HVHUYRLU VXSSRUWHG RYHU WZLFH DV PXFK ILVKLQJ SUHVVXUH

�������� KRXUV� LQ ���� DV 1RUPDQG\ �7:5$ ������ ,Q 7LPV )RUG� WKH WDUJHWHG

VSHFLHV LQFOXGHG EODFN EDVV� VWULSHG RU K\EULG VWULSHG EDVV� DQG FUDSSLH� ZLWK

OHVVHU HIIRUW VSHQW RQ ZDOOH\H�VDXJHU� VXQILVK� FDWILVK� DQG ZKLWH EDVV�

79$
V VSRUW ILVKLQJ LQGH[ YDOXHV LQGLFDWH WKDW 1RUPDQG\ 5HVHUYRLU UDQNV

DPRQJ WKH EHVW ILVKLQJ ODNHV LQ WKH 7HQQHVVHH DQG &XPEHUODQG 5LYHU YDOOH\V�

,Q ����� 1RUPDQG\ UDQNHG DERYH DYHUDJH IRU ODUJHPRXWK EDVV� VSRWWHG EDVV�

ZKLWH EDVV� EOXHJLOO DQG FKDQQHO FDWILVK �79$ XQSXEOLVKHG GDWD�� 7KH LQGH[

YDOXH IRU ZDOOH\H�VDXJHU IHOO WR EHORZ DYHUDJH� DQG VDPSOH VL]HV IRU VPDOOPRXWK

EDVV DQG FUDSSLH ZHUH WRR VPDOO IRU D UHOLDEOH FDOFXODWLRQ� 7LPV )RUG 5HVHUYRLU

UDQNHG DERYH DYHUDJH IRU ZKLWH EDVV DQG ZDOOH\H�VDXJHU DQG EHORZ DYHUDJH IRU

ODUJHPRXWK DQG VPDOOPRXWK EDVV� VWULSHG EDVV� EOXHJLOO DQG FKDQQHO FDWILVK�

6PDOO VDPSOH VL]HV IRU VSRWWHG EDVV DQG FUDSSLH SUHFOXGHG LQGH[ FDOFXODWLRQV

LQ WKRVH FDWHJRULHV�

+XQWLQJ LV WKH PRVW LGHQWLILDEOH IRUP RI ODQG�EDVHG UHFUHDWLRQDO DFWLYLW\ LQ WKLV

SURMHFW DUHD� 7KH SXEOLF ODQGV MXVW HDVW RI &ROXPELD DQG DURXQG 1RUPDQG\

5HVHUYRLU DUH IDLUO\ KHDYLO\ XVHG E\ SHRSOH KXQWLQJ IRU GHHU� WXUNH\� UDEELW�

VTXLUUHO� DQG TXDLO� 0DQ\ SULYDWH ODQGV DOVR DUH XVHG GXULQJ WKH KXQWLQJ

VHDVRQV� 'XULQJ ����� RYHU ����� GHHU DQG ����� WXUNH\V ZHUH KDUYHVWHG LQ

WKH ��FRXQWLHV ZLWKLQ WKLV SURMHFW DUHD �7:5$ XQSXEOLVKHG GDWD�� 0DXU\
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&RXQW\ UDQNHG HLJKWK DPRQJ 7HQQHVVHH FRXQWLHV LQ WRWDO GHHU KDUYHVWHG

GXULQJ WKH ���� VHDVRQ� DQG VL[WK GXULQJ WKH ���� VHDVRQ �7:5$ XQSXEOLVKHG

GDWD��

6HYHUDO VWDWH DQG FRXQW\ UHFUHDWLRQDO IDFLOLWLHV H[LVW ZLWKLQ D ���PLQXWH GULYH RI

WKH &ROXPELD DUHD� LQFOXGLQJ ILYH FRXQW\ SDUNV ZHVW RI &ROXPELD� 0DXU\

&RXQW\ 3DUN DQG &KLFNDVDZ 7UDFH 3DUN DUH WKH ODUJHVW DQG PRVW GHYHORSHG�

0DXU\ &RXQW\ 3DUN LV D ����DFUH SDUN VHUYLQJ ERWK SDVVLYH DQG DFWLYH

UHFUHDWLRQ QHHGV� 7KH SDUN VHUYHV RSHQ VSDFH QHHGV DV ZHOO DV SLFQLFNLQJ�

HTXHVWULDQ� YDULRXV OHYHOV RI OHDJXH EDVHEDOO� DQG 0DXU\ &RXQW\ )RRWEDOO

6WDGLXP� &KLFNDVDZ 7UDFH 3DUN LV D ODUJH FRXQW\ SDUN RULHQWHG WRZDUG IDPLO\

SLFQLFNLQJ� RSHQ VSDFH� DQG ULYHU DFFHVV�

+HQU\ +RUWRQ 6WDWH 3DUN LV ORFDWHG DORQJ WKH 'XFN 5LYHU EHWZHHQ &ROXPELD

DQG 6KHOE\YLOOH� 7KLV ������DFUH SDUN SURYLGHV RSSRUWXQLWLHV IRU FDPSLQJ�

VSRUW ILVKLQJ� FDQRHLQJ� DQG KLNLQJ� 7KHUH LV DOVR D ���URRP LQQ� D VZLPPLQJ

SRRO� D FKDPSLRQVKLS JROI FRXUVH� DQG WKH RQO\ VNHHW DQG WUDS UDQJH LQ WKH

7HQQHVVHH 6WDWH 3DUN V\VWHP�

1HDU 6KHOE\YLOOH� 79$ RZQV D VPDOO SDUFHO RI ODQG ZKHUH +LJKZD\ �� FURVVHV

'XFN 5LYHU WKDW ZDV DFTXLUHG DV D SRVVLEOH ULYHU DFFHVV DUHD� $OWKRXJK WKLV

VLWH LV SUHVHQWO\ XQGHYHORSHG� 79$ UHFHQWO\ KDV UHFHLYHG LQTXLULHV IURP %HGIRUG

&RXQW\ DERXW SURFHHGLQJ WR GHYHORS WKLV DFFHVV WR WKH ULYHU�

5HFUHDWLRQ IDFLOLWLHV DURXQG 1RUPDQG\ 5HVHUYRLU LQFOXGH WZR GHYHORSHG SXEOLF

FDPSJURXQGV DQG D YDULHW\ RI RWKHU IDFLOLWLHV� %DUWRQ 6SULQJV &DPSJURXQG

LQFOXGHV �� FDPSVLWHV ZLWK SLFQLF WDEOHV DQG ILUH ULQJV� WKUHH EDWKKRXVHV ZLWK

KHDWHG VKRZHUV DQG IOXVK WRLOHWV� D EHDFK� D SLFQLF SDYLOLRQ DQG RWKHU SLFQLF

WDEOHV� DQG D ERDW UDPS ZLWK D FRXUWHV\ SLHU� &HGDU 3RLQW 3XEOLF 8VH $UHD KDV

�� FDPSVLWHV ZLWK SLFQLF WDEOHV DQG ILUH ULQJV� WZR EDWKKRXVHV ZLWK KHDWHG

VKRZHUV DQG IOXVK WRLOHWV� D SLFQLF SDYLOLRQ DQG �� RWKHU SLFQLF VSDFHV� D

EHDFK� DQG D ERDW UDPS� )RXU DGGLWLRQDO ODNH DFFHVV DUHDV� HDFK ZLWK SDYHG

SDUNLQJ ORWV DQG ERDW UDPSV� H[LVW RQ WKH GDP UHVHUYDWLRQ DQG DW VLWHV RQ

%R\GªV %UDQFK� :DUGªV &KDSHO� DQG 3RZHUV %ULGJH� 2Q WKH GRZQVWUHDP VLGH RI

WKH 1RUPDQG\ 'DP 5HVHUYDWLRQ LV D SXEOLF DFFHVV DUHD ZLWK SDYHG SDUNLQJ DQG

EDQN ILVKLQJ IDFLOLWLHV� DV ZHOO DV D FDQRH ODXQFK DUHD� 7KLV DFFHVV DUHD LV WKH

XSVWUHDP HQG RI D ���PLOH VFHQLF IORDWZD\ RQ WKH 'XFN 5LYHU EHORZ WKH GDP

ZLWK SXEOLF DFFHVV DUHDV DW VL[ ORFDWLRQV�
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7LPV )RUG 6WDWH 3DUN� ORFDWHG RQ WKH QRUWKHUQ VKRUH RI 7LPV )RUG 5HVHUYRLU�

FRQWDLQV DSSUR[LPDWHO\ ����� DFUHV� �� FDELQV� �� FDPSVLWHV ZLWK WDEOHV� JULOOV�

DQG HOHFWULFDO DQG ZDWHU KRRNXSV� $ ODNHVLGH SLFQLF DUHD KDV �� LQGLYLGXDO

WDEOHV DQG JULOOV SOXV WZR SLFQLF VKHOWHUV ZLWK ILUHSODFHV� JULOOV DQG QXPHURXV

WDEOHV� 7KH SDUN� RSHUDWHG E\ 7'(&� DOVR LQFOXGHV D PDULQD ZKLFK SURYLGHV

HTXLSPHQW DQG VXSSOLHV IRU ERDWLQJ DQG ILVKLQJ� D ERDW ODXQFKLQJ UDPS DQG

GRFN� DQG UHQWDO ERDWV� $ GRXEOH /�VKDSHG VZLPPLQJ SRRO IHDWXUHV D ���IRRW

GLYLQJ SRRO� FKLOGUHQªV ZDGLQJ SRRO� EDWKKRXVH DQG FRQFHVVLRQ VWDQG� 7KHUH

DUH ILYH PLOHV RI SDYHG WUDLOV IRU KLNLQJ DQG F\FOLQJ� $Q ���KROH JROI FRXUVH ZLWK

SUR�VKRS DQG GULYLQJ UDQJH LV H[SHFWHG WR RSHQ VRRQ�

2WKHU SXEOLF IDFLOLWLHV ORFDWHG RQ 7LPV )RUG 5HVHUYRLU LQFOXGH WZR PXQLFLSDO

SDUNV �:LQFKHVWHU &LW\ 3DUN DQG (VWLOO 6SULQJV 3DUN�� 'HYLOV 6WHS &DPSJURXQG�

D VZLPPLQJ EHDFK� DQG VHYHQ SXEOLF ERDW ODXQFKLQJ IDFLOLWLHV� 7ZR FRPPHUFLDO

PDULQDV RQ WKH UHVHUYRLU SURYLGH ERDW VWRUDJH� IXHO� DQG ERDWLQJ VXSSOLHV�

7KHUH DUH VHYHUDO LQIRUPDO ODNH DFFHVV DUHDV DQG QXPHURXV LQIRUPDO UHFUHDWLRQ

XVH DUHDV�

7KUHH ZLOGOLIH PDQDJHPHQW DUHDV DQG WZR VWDWH VFHQLF ULYHU VHJPHQWV DUH

ORFDWHG ZLWKLQ D RQH�KRXU GULYH RI WKH &ROXPELD DUHD� 1RUPDQG\ 6WDWH :LOGOLIH

0DQDJHPHQW $UHD LV DQ DSSUR[LPDWHO\ ����DFUH DUHD WKDW LV PDQDJHG E\ 7:5$

IRU KXQWLQJ DQG ILVKLQJ� /RFDWHG RQ 1RUPDQG\ 5HVHUYRLU DORQJ 5LOH\ &UHHN�

WKLV ZLOGOLIH PDQDJHPHQW DUHD SURYLGHV D WUDFW RI UHODWLYHO\ XQGHYHORSHG

VKRUHOLQH WKDW HQKDQFHV WKH TXDOLW\ RI WKH RXWGRRU H[SHULHQFH IRU ODNH XVHUV�

/DXUHO +LOO DQG 0LGGOH 7HQQHVVHH 6WDWH 8QLYHUVLW\ :LOGOLIH 0DQDJHPHQW $UHDV

DUH ORFDWHG VRPHZKDW IXUWKHU DZD\ LQ /DZUHQFH DQG +LFNPDQ FRXQWLHV�

UHVSHFWLYHO\�

1DWXUDO $UHDV

6HYHUDO LGHQWLILHG QDWXUDO DUHDV RFFXU LQ RU QHDU WKLV SDUW RI WKH 'XFN 5LYHU

ZDWHUVKHG� 7KHVH DUHDV KDYH EHHQ UHFRJQL]HG DQG� WR YDULRXV GHJUHHV� DUH

EHLQJ SURWHFWHG EHFDXVH WKH\ FRQWDLQ XQLTXH QDWXUDO UHVRXUFHV RU VFHQLF

YDOXHV� 7KH IROORZLQJ SDUDJUDSKV GHVFULEH HDFK RI WKHVH QDWXUDO DUHDV DQG

WKHLU UHODWLRQVKLSV WR WKH SRVVLEOH DFWLRQ DOWHUQDWLYHV�

7KH 'XFN 5LYHU 6WDWH 0ROOXVN 6DQFWXDU\ LQFOXGHV DOO RI WKH PDLQVWHP 'XFN

5LYHU XSVWUHDP WR 1RUPDQG\ 'DP DQG FRQWLQXLQJ LQWR WKH KHDGZDWHUV�

0ROOXVN VDQFWXDULHV DUH GHVLJQDWHG DQG SURWHFWHG E\ 7:5$ WR DLG LQ WKH

FRQVHUYDWLRQ RI QDWLYH DTXDWLF PROOXVNV� 9DULRXV VLWHV DQG UHDFKHV DORQJ WKH

'XFN 5LYHU FRXOG EH DIIHFWHG E\ WKH DFWLRQ DOWHUQDWLYHV�
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-DFNVRQ )DOOV 3RWHQWLDO 1DWLRQDO 1DWXUDO /DQGPDUN LV ORFDWHG EHWZHHQ 'HON

DQG %DNHU %OXIIV DORQJ WKH 'XFN 5LYHU QHDU 5LYHU 0LOH ���� 7KH 1DWLRQDO

1DWXUDO /DQGPDUN 3URJUDP� DGPLQLVWHUHG E\ WKH 1DWLRQDO 3DUN 6HUYLFH� ZDV

HVWDEOLVKHG LQ WKH ����V DQG LV LQWHQGHG WR LGHQWLI\ QDWLRQDOO\ VLJQLILFDQW

H[DPSOHV RI HFRORJLFDOO\ SULVWLQH RU QHDU�SULVWLQH ODQGVFDSHV� 7KH SURJUDP KDV

EHHQ PRVWO\ LQDFWLYH IRU VHYHUDO \HDUV� DQG PDQ\ SRWHQWLDOO\ TXDOLI\LQJ VLWHV

VXFK DV -DFNVRQ )DOOV KDYH QRW EHHQ IRUPDOO\ GHVLJQDWHG DV 1DWLRQDO

/DQGPDUNV� -DFNVRQ )DOOV LV IRUPHG ZKHUH -DFNVRQ %UDQFK IORZV WKURXJK D

VPDOO JRUJH�OLNH YDOOH\� 7KLV ZDWHUIDOO LV D FODVVLF H[DPSOH RI VWUHDP SLUDF\� D

JHRORJLF SKHQRPHQRQ ZKHUH WKH KHDGZDWHUV RI RQH VWUHDP �-DFNVRQ %UDQFK�

FDSWXUH D SRUWLRQ RI DQRWKHU VWUHDP �XQQDPHG VWUHDP� WKDW LV LQ FORVH

SUR[LPLW\� -DFNVRQ )DOOV LV QHDU WKH DUHD WKDW FRXOG EH DIIHFWHG E\ WKH

'RZQVWUHDP :DWHU ,QWDNH $OWHUQDWLYH�

7KH 1DWFKH] 7UDFH 3DUNZD\� DGPLQLVWHUHG E\ WKH 1DWLRQDO 3DUN 6HUYLFH�

LQFOXGHV DSSUR[LPDWHO\ ��� PLOHV RI KLVWRULF DQG VFHQLF KLJKZD\� 7KLV

SDUNZD\ ZDV HVWDEOLVKHG LQ ���� WR FRPPHPRUDWH WKH RULJLQDO 1DWFKH] 7UDFH�

DQ ROG WUDLO VWUHWFKLQJ ��� PLOHV WKURXJK WKH ZLOGHUQHVV IURP 1DWFKH]�

0LVVLVVLSSL� WR 1DVKYLOOH� 7HQQHVVHH� 7KH RULJLQDO WUDFH IROORZHG 1DWLYH

$PHULFDQ WUDLOV DQG ZDV XVHG E\ ERDWPHQ� WUDGHUV� DQG H[SORUHUV UHWXUQLQJ WR

WKH HDVWHUQ VWDWHV DIWHU VDLOLQJ GRZQ WKH 0LVVLVVLSSL 5LYHU� /DWHU� WKH WUDFH ZDV

XVHG DV D IHGHUDO SRVWDO URDG DQG IRU WURRS PRYHPHQWV GXULQJ WKH :DU RI �����

1DWXUDO� FXOWXUDO� DQG KLVWRULF UHVRXUFHV DORQJ WKH 7UDFH DUH PDQDJHG WR

SURYLGH TXDOLW\ UHFUHDWLRQ H[SHULHQFHV IRU YLVLWRUV� 7KH 1DWFKH] 7UDFH 3DUNZD\

FURVVHV WKH QRUWKZHVW SRUWLRQ RI WKH DUHD WKDW FRXOG EH DIIHFWHG E\ WKH

'RZQVWUHDP :DWHU ,QWDNH $OWHUQDWLYH�

&ROXPELD *ODGH 1DWXUDO $UHD SURYLGHV SURWHFWLRQ IRU VHYHUDO HQGHPLF SODQWV�

LQFOXGLQJ DW OHDVW RQH IHGHUDOO\�OLVWHG HQGDQJHUHG SODQW VSHFLHV� &ROXPELD

*ODGH� ZKLFK DW RQH WLPH SUREDEO\ RFFXSLHG PRUH WKDQ ����� DFUHV� SUHVHQWO\

FRYHUV DSSUR[LPDWHO\ ��� DFUHV� 7KLV SURSHUW\� SDUW RI WKH IRUPHU &ROXPELD

3URMHFW ODQGV� LV QRZ EHLQJ PDQDJHG MRLQWO\ E\ 7:5$� 7'(&� DQG 79$�

&ROXPELD *ODGH OLHV DORQJ WKH QRUWKZHVWHUQ HGJH RI WKH DUHD WKDW FRXOG EH

DIIHFWHG E\ WKH )RXQWDLQ &UHHN UHVHUYRLU $OWHUQDWLYH�

1RUPDQG\ )LVK +DWFKHU\ LV D ����DFUH IDFLOLW\ PDQDJHG E\ 7:5$ WKDW LV XVHG

SULPDULO\ IRU WKH SURSDJDWLRQ RI ZDUPZDWHU JDPH ILVK� 7KLV IDFLOLW\ SURGXFHV

ILVK WKDW DUH VWRFNHG WR VXSSRUW WKH LQFUHDVLQJO\�LPSRUWDQW VSRUW ILVKLQJ

LQGXVWU\ LQ 7HQQHVVHH� 7KH 1RUPDQG\ )LVK +DWFKHU\ LV ORFDWHG MXVW
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GRZQVWUHDP IURP 1RUPDQG\ 'DP� LQ DQ DUHD WKDW FRXOG EH DIIHFWHG E\ WKH

5DLVH 1RUPDQG\ 3RRO /HYHO $OWHUQDWLYH�

6KRUW 6SULQJV 6WDWH 1DWXUDO $UHD LV D ����DFUH VLWH WKDW LV PDQDJHG MRLQWO\ E\

WKH &LW\ RI 7XOODKRPD� 7XOODKRPD 8WLOLWLHV %RDUG� )ULHQGV RI 6KRUW 6SULQJV�

7'(&� DQG 79$� 7KLV QDWXUDO DUHD LV VLJQLILFDQW IURP ERWDQLFDO� JHRORJLFDO� DQG

KLVWRULFDO VWDQGSRLQWV� $Q H[FHSWLRQDO YDULHW\ DQG DEXQGDQFH RI ZLOGIORZHUV

RFFXUV RQ WKLV VLWH� LQFOXGLQJ WZR 7HQQHVVHH VWDWH�OLVWHG HQGDQJHUHG SODQWV�

7KH JHRORJLFDO IHDWXUHV LQFOXGH D ���IRRW KLJK ZDWHUIDOO� VHYHUDO FDVFDGHV� DQG

QXPHURXV GULSSLQJ VSULQJV DQG URFN IRUPDWLRQV� +LVWRULFDOO\� WKH DUHD KDV WLHV

WR PDQ\ RI WKH SLRQHHULQJ IDPLOLHV RI WKH UHJLRQ� (VSHFLDOO\ DSSUHFLDWHG IRU LWV

DEXQGDQFH RI VSULQJ ZLOGIORZHUV� WKLV QDWXUDO DUHD UHFHLYHV KHDY\ \HDU�URXQG

XVH E\ RXWGRRU HQWKXVLDVWV� 3DUW RI WKH 6KRUW 6SULQJV 1DWXUDO $UHD OLHV DORQJ

WKH H[LVWLQJ VKRUHOLQH RQ 1RUPDQG\ 5HVHUYRLU� ZLWKLQ WKH DUHD WKDW FRXOG EH

DIIHFWHG E\ WKH 5DLVH 1RUPDQG\ 3RRO /HYHO $OWHUQDWLYH�

2OG 6WRQH )RUW 6WDWH $UFKDHRORJLFDO $UHD LV D ������\HDU�ROG 1DWLYH

$PHULFDQ VLWH� 7KH PRXQGV DQG ZDOOV WKDW ZHUH EXLOW RQ KLJK JURXQG ZKHUH

WKH 'XFN DQG /LWWOH 'XFN ULYHUV IORZ WRJHWKHU IRUP DQ HQFORVXUH WKDW PHDVXUHV

���� PLOHV DURXQG� 7KLV VLWH LV EHOLHYHG WR KDYH EHHQ XVHG DV D FHUHPRQLDO

JDWKHULQJ SODFH RYHU D SHULRG RI DW OHDVW ��� \HDUV� 7KH SUHVHQW 6WDWH

$UFKDHRORJLFDO $UHD� PDQDJHG E\ 7'(&� LQFOXGHV D ���VLWH FDPSJURXQG� SLFQLF

DUHD� YLVLWRU FHQWHU� DQG D ��KROH JROI FRXUVH� 7KH 2OG 6WRQH )RUN DUHD KDUERUV

D GLYHUVLW\ RI WRSRJUDSK\� VRLOV� SODQWV� DQG DQLPDOV DQG LV D SRWHQWLDO 1DWLRQDO

1DWXUDO /DQGPDUN �VHH -DFNVRQ )DOOV DUHD GHVFULSWLRQ� DERYH�� 2OG 6WRQH )RUW

6WDWH $UFKDHRORJLFDO $UHD LQFOXGHV ODQG MXVW XSVWUHDP IURP 1RUPDQG\

5HVHUYRLU DQG SUREDEO\ ZRXOG QRW EH DIIHFWHG E\ WKH 5DLVH 1RUPDQG\ 3RRO /HYHO

$OWHUQDWLYH�

$UQROG (QJLQHHULQJ DQG 'HYHORSPHQW &HQWHU �$('&� LQFOXGHV ������ DFUHV

RI ULFK DQG GLYHUVH WHUUHVWULDO DQG DTXDWLF KDELWDWV� $SSUR[LPDWHO\ �� SHUFHQW

RI $('& LV ODUJHO\ XQGHYHORSHG DQG SURYLGHV KDELWDW IRU DW OHDVW �� SURWHFWHG RU

UDUH SODQW DQG DQLPDO VSHFLHV� ,Q DGGLWLRQ� $('& LQFOXGHV :RRGV 6WDWH

:LOGOLIH 0DQDJHPHQW $UHD ZKLFK LV PDQDJHG E\ 7:5$ IRU ODUJH DQG VPDOO

JDPH DQG ZDWHUIRZO KXQWLQJ� 6HYHUDO IHGHUDO� VWDWH� DQG SULYDWH FRQVHUYDWLRQ

RUJDQL]DWLRQV DUH ZRUNLQJ WRJHWKHU WR LPSOHPHQW DQ HFRV\VWHP PDQDJHPHQW

SODQ IRU PRVW RI WKH $('& ODQGV� 7KLV DUHD LV ORFDWHG DSSUR[LPDWHO\ IRXU PLOHV

VRXWKHDVW RI 1RUPDQG\ 5HVHUYRLU� RXWVLGH RI WKH DUHD WKDW FRXOG EH DIIHFWHG E\

HLWKHU WKH 5DLVH 1RUPDQG\ 3RRO /HYHO RU WKH 7LPV )RUG 3LSHOLQH DOWHUQDWLYHV�
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7KH SK\VLFDO FXOWXUDO UHVRXUFHV RI DQ DUHD LQFOXGH DUFKDHRORJLFDO VLWHV� KLVWRULF

VWUXFWXUHV� DQG VLWHV ZKHUH KLVWRULF HYHQWV WRRN SODFH EXW ZKHUH QR UHPDLQV RI

WKH HYHQW DUH VWLOO SUHVHQW� $ JUHDW GHDO RI FXOWXUDO UHVHDUFK KDV EHHQ

FRQGXFWHG LQ WKLV SURMHFW DUHD� LQ SDUW DVVRFLDWHG ZLWK WKH FRPSOHWLRQ RI

1RUPDQG\ 5HVHUYRLU DQG LQ SUHSDUDWLRQ IRU WKH FRQVWUXFWLRQ RI &ROXPELD

5HVHUYRLU� 6XUYH\V DQG H[FDYDWLRQV LQ WKLV UHJLRQ KDYH LGHQWLILHG D ODUJH

QXPEHU RI FXOWXUDO VLWHV DQG KDYH FRQILUPHG KXPDQ H[LVWHQFH LQ WKH DUHD IURP

WKH HDUOLHVW NQRZQ 1DWLYH $PHULFDQV WKURXJK WKH SUHVHQW�

$UFKDHRORJLFDO 5HVRXUFHV

$UFKDHRORJLFDO WLPH SHULRGV DUH LGHQWLILHG EDVHG RQ GLIIHUHQFHV LQ WKH VW\OHV RI

WKH DUWLIDFWV WKDW UHPDLQ DQG FKDQJHV LQ KRXVLQJ DQG ODQG XVH SDWWHUQV WKDW

DUH WKRXJKW WR KDYH WDNHQ SODFH� ,Q WKH &HQWUDO %DVLQ� FXOWXUDO KLVWRU\ LV

JHQHUDOO\ GLYLGHG LQWR IRXU EURDG WLPH SHULRGV� 3DOHR�,QGLDQ� $UFKDLF�

:RRGODQG� DQG 0LVVLVVLSSLDQ� 7KH 3DOHR�,QGLDQ SHULRG ������������� %�&��

UHSUHVHQWV WKH ILUVW GRFXPHQWHG KXPDQ RFFXSDWLRQ� D WLPH ZKHQ WKH DUHD ZDV

GRPLQDWHG E\ KLJKO\ PRELOH EDQGV RI KXQWHU�JDWKHUHUV� ,Q WKH $UFKDLF 3HULRG

������������ %�&��� SHRSOH OLYHG DW GLVSHUVHG FDPSVLWHV LQ WKH XSODQGV GXULQJ

WKH IDOO DQG ZLQWHU EXW VWDUWHG WR VWD\ DORQJ VWUHDPV GXULQJ WKH VSULQJ DQG

VXPPHU ZKHUH WKH\ JDWKHUHG IRRG IURP WKH ZDWHU DQG ERWWRPODQGV� DQG EHJDQ

WR WDNH FDUH RI VRPH W\SHV RI XVHIXO SODQWV� 'XULQJ WKH :RRGODQG 3HULRG �����

%�&��$�'� ����� WKH SHRSOH LQ WKLV UHJLRQ OLYHG LQ FOXVWHUV RI PRUH SHUPDQHQW

GZHOOLQJV �W\SLFDOO\ ORFDWHG RQ WKH IORRGSODLQV�� PDGH DQG XVHG SRWWHU\� DQG

EHJDQ WR UHO\ RQ SODQWV WKH\ JUHZ� :KHQ (XURSHDQV ILUVW HQFRXQWHUHG 1DWLYH

$PHULFDQV LQ WKLV DUHD� WKH HQG RI WKH 0LVVLVVLSSLDQ 3HULRG �$�'� ����������

WKH\ VDZ RUJDQL]HG VRFLHWLHV WKDW IDUPHG FRUQ DQG RWKHU FURSV ZKLOH OLYLQJ LQ

SHUPDQHQW VHWWOHPHQWV �W\SLFDOO\ ORFDWHG MXVW DERYH WKH IORRGSODLQV��

7KH ILUVW (XURSHDQV VWDUWHG OLYLQJ LQ WKH 'XFN 5LYHU 9DOOH\ LQ WKH ODWH ��WK

FHQWXU\ DQG VHWWOHG WKHUH LQ LQFUHDVLQJ QXPEHUV GXULQJ WKH ILUVW KDOI RI WKH

��WK FHQWXU\� 5DWKHU TXLFNO\� DJULFXOWXUH EHFDPH DQ LPSRUWDQW SDUW RI WKH

ORFDO HFRQRP\� ZLWK FRWWRQ DQG WREDFFR WKH PRVW LPSRUWDQW FURSV EHIRUH WKH

&LYLO :DU� KRZHYHU� JUDLQ DQG OLYHVWRFN UHSODFHG FRWWRQ LQ WKH ODWH ��WK FHQWXU\

�/LJKWIRRW� ������ 0LOO VLWHV ORFDWHG DORQJ WKH 'XFN 5LYHU DUH DVVRFLDWHG ZLWK

WKH LQFUHDVLQJ LPSRUWDQFH RI JUDLQ FURSV�

'XULQJ WKH &LYLO :DU� QXPHURXV VNLUPLVKHV RFFXUUHG LQ WKH XSSHU 'XFN 5LYHU

ZDWHUVKHG DUHD EXW QR PDMRU EDWWOHV ZHUH IRXJKW WKHUH� 3ULRU WR DQG
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LPPHGLDWHO\ IROORZLQJ WKH &LYLO :DU� $IULFDQ�$PHULFDQV DFFRXQWHG IRU DOPRVW

�� SHUFHQW RI WKH SRSXODWLRQ RI 0DXU\ DQG VXUURXQGLQJ FRXQWLHV �-ROOH\ DQG

1HZPDQ� ������ ,Q WKH ODWH ��WK DQG HDUO\ ��WK FHQWXULHV� WKH $IULFDQ�

$PHULFDQ SRSXODWLRQ LQ WKH DUHD GHFOLQHG DV SHRSOH OHIW IRU KLJKHU SD\LQJ MREV

LQ FLWLHV DQG WR WKH QRUWK�

7KH 7HQQHVVHH 'LYLVLRQ RI $UFKDHRORJ\ FROOHFWV LQIRUPDWLRQ IURP VXUYH\V DQG

PDLQWDLQV ILOHV RQ DUFKDHRORJLFDO VLWHV DOO DFURVV 7HQQHVVHH� 7KHVH ILOHV

LQGLFDWH WKDW ����� DUFKDHRORJLFDO VLWHV KDYH EHHQ LGHQWLILHG LQ WKH IRXU

FRXQWLHV LQYROYHG LQ WKLV SURMHFW �7DEOH ���� 7KH UHODWLYHO\ ODUJH QXPEHU RI VLWHV

UHSRUWHG IURP 0DXU\ DQG &RIIHH FRXQWLHV SUREDEO\ UHIOHFWV WKH H[WHQVLYH

DPRXQW RI DUFKDHRORJLFDO UHVHDUFK FRQGXFWHG LQ WKRVH FRXQWLHV DV SDUWV RI WKH

1RUPDQG\ DQG &ROXPELD UHVHUYRLU SURMHFWV�

7DEOH ��� .QRZQ SUHKLVWRULF� KLVWRULF� RU PXOWL�FRPSRQHQW VLWHV LQ 7HQQHVVHH

FRXQWLHV WKDW FRXOG EH DIIHFWHG E\ RQH RU PRUH RI WKH DFWLRQ

DOWHUQDWLYHV� (QWULHV LQ WKH WDEOH PD\ QRW DGG XS WR WKH WRWDOV JLYHQ

IRU HDFK FRXQW\ EHFDXVH RI XQFHUWDLQWLHV DERXW ZKDW H[LVWV DW HDFK

VLWH�

7LPH 3HULRGV

0DXU\

&RXQW\

%HGIRUG

&RXQW\

&RIIHH

&RXQW\

0RRUH

&RXQW\

3DOHR�,QGLDQ �� � �� �

$UFKDLF ��� �� ��� ��

:RRGODQG ��� �� ��� ��

0LVVLVVLSSLDQ �� � � �

+LVWRULF �� �� �� �

7RWDO 1XPEHU RI 6LWHV ��� ��� ��� ��

+LVWRULF 6WUXFWXUHV

+LVWRULF VWUXFWXUHV LQFOXGH VWDQGLQJ EXLOGLQJV DQG RWKHU VWUXFWXUHV �VXFK DV

EULGJHV DQG GDPV� WKDW DUH PRUH WKDQ �� \HDUV ROG DQG KDYH VLJQLILFDQW

KLVWRULFDO DVVRFLDWLRQV� 6\VWHPDWLF VXUYH\V RI SRWHQWLDO KLVWRULF VWUXFWXUHV

KDYH EHHQ FRQGXFWHG LQ 0DXU\� %HGIRUG� DQG 0RRUH FRXQWLHV �6WHYH 5RJHUV�

7HQQHVVHH +LVWRULFDO &RPPLVVLRQ� SHUVRQDO FRPPXQLFDWLRQ ������ ,Q ����� D

WRWDO RI ����� KLVWRULF VWUXFWXUHV ZDV UHFRUGHG LQ 0DXU\ &RXQW\� $ WRWDO RI ���

KLVWRULF VWUXFWXUHV KDV EHHQ UHFRUGHG LQ %HGIRUG &RXQW\� 5HVXOWV RI D ����
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VXUYH\ LQ 0RRUH &RXQW\ FRQGXFWHG E\ 0LGGOH 7HQQHVVHH 6WDWH 8QLYHUVLW\

LQFOXGHG ��� KLVWRULF VWUXFWXUHV� 1R V\VWHPDWLF VXUYH\ RI &RIIHH &RXQW\ KDV

EHHQ XQGHUWDNHQ� KRZHYHU� DW OHDVW �� KLVWRULF VWUXFWXUHV DUH NQRZQ WR RFFXU

WKHUH�

(DFK RI WKH IRXU DFWLRQ DOWHUQDWLYHV ZRXOG RFFXU RQO\ LQ VPDOO SDUWV RI WKH

JHQHUDO DUHD FRYHUHG E\ WKLV HYDOXDWLRQ� 7KH IROORZLQJ SDUDJUDSKV IRFXV RQ

ZKDW LV NQRZQ DERXW FXOWXUDO UHVRXUFHV LQ WKHVH VSHFLILF DUHDV�

)RXQWDLQ &UHHN 5HVHUYRLU $UHD

0RVW RI WKH DUFKDHRORJLFDO VXUYH\ DQG WHVWLQJ ZRUN WKDW ZDV GRQH DV SDUW RI WKH

&ROXPELD 5HVHUYRLU SURMHFW LQ WKH ����V DQG ����V IRFXVHG RQ WKH PDLQVWHP RI

WKH 'XFN 5LYHU� ,Q WKH )RXQWDLQ &UHHN ZDWHUVKHG� �� SUHKLVWRULF

DUFKDHRORJLFDO VLWHV ZHUH IRXQG RQ ��� DFUHV� DSSUR[LPDWHO\ �� SHUFHQW RI WKH

WRWDO DUHD �'LFNVRQ� ����� (YDQV� ������ 7ZR KLVWRULF VWUXFWXUHV RQ RU HOLJLEOH

IRU OLVWLQJ RQ WKH 1DWLRQDO 5HJLVWHU RI +LVWRULF 3ODFHV �WKH *LOHV +DUULV +RXVH

DQG WKH OLPH NLOQ RQ 6LOYHU &UHHN� DOVR DUH ORFDWHG LQ WKH SDUW RI WKH )RXQWDLQ

&UHHN ZDWHUVKHG DFTXLUHG WR EH SDUW RI &ROXPELD 5HVHUYRLU �-ROOH\ DQG

1HZPDQ� ������ :KLOH WKLV ZRUN PLJKW KDYH LGHQWLILHG WKH PRVW LPSRUWDQW

FXOWXUDO VLWHV LQ WKH ZDWHUVKHG� WKH UHPDLQGHU RI DQ\ DUHD DIIHFWHG E\ WKLV

DOWHUQDWLYH ZRXOG KDYH WR EH VXUYH\HG WR NQRZ WKH IXOO H[WHQW RI WKH

DUFKDHRORJLFDO DQG KLVWRULFDO UHVRXUFHV WKDW DUH SUHVHQW�

'RZQVWUHDP :DWHU ,QWDNH $UHD

1R V\VWHPDWLF VXUYH\ RI WKLV SRWHQWLDO SURMHFW DUHD KDV EHHQ FRQGXFWHG� LQ SDUW

EHFDXVH QR VSHFLILF LQWDNH VLWH DQG QR VSHFLILF SLSHOLQH URXWH KDYH EHHQ

LGHQWLILHG� $ ODUJH QXPEHU RI DUFKDHRORJLFDO VLWHV DQG KLVWRULFDO VWUXFWXUHV DUH

NQRZQ WR RFFXU LQ 0DXU\ &RXQW\� VRPH RI ZKLFK DUH OLNHO\ WR RFFXU DORQJ WKH

'XFN 5LYHU DQG 6WDWH 5RXWH ��� 7KH VSHFLILF DUHD DIIHFWHG E\ WKLV DOWHUQDWLYH

ZRXOG KDYH WR EH VXUYH\HG WR NQRZ WKH IXOO H[WHQW RI WKH DUFKDHRORJLFDO DQG

KLVWRULFDO UHVRXUFHV WKDW DUH SUHVHQW�

1RUPDQG\ 5HVHUYRLU $UHD

%HIRUH 1RUPDQG\ 5HVHUYRLU ZDV FRPSOHWHG� WKH 8QLYHUVLW\ RI 7HQQHVVHH

LGHQWLILHG WKH DUFKDHRORJLFDO DQG KLVWRULFDO VLWHV LQ WKH DUHD �)DXONQHU DQG

0F&ROORXJK� ����� DQG H[FDYDWHG VLWHV WKDW FRQWDLQHG LPSRUWDQW DUFKDHRORJLFDO

UHVRXUFHV �)DXONQHU DQG 0F&ROORXJK� ����� ����� DQG ������ $OO RI WKH

VWUXFWXUHV WKDW RFFXUUHG RQ 1RUPDQG\ 3URMHFW ODQG ZHUH UHPRYHG EHIRUH WKH

UHVHUYRLU ZDV ILOOHG� +RZHYHU� GXULQJ D UHFHQW VXUYH\ RI �� PLOHV RI 1RUPDQG\

5HVHUYRLU VKRUHOLQH� �� DUFKDHRORJLFDO VLWHV ZHUH IRXQG RQ UHODWLYHO\ IODW ODQGV
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LQ WULEXWDU\ KROORZV �-RKQ &DEOH� ����� SHUVRQDO FRPPXQLFDWLRQ�� 7KH UHFHQW

LQIRUPDWLRQ VXJJHVWV WKDW VRPH DGGLWLRQDO DUFKDHRORJLFDO UHVRXUFHV FRXOG RFFXU

LQ WKH DUHD WKDW ZRXOG EH DIIHFWHG E\ WKLV DOWHUQDWLYH�

7LPV )RUG 3LSHOLQH $UHD

1R V\VWHPDWLF VXUYH\ RI WKLV SRWHQWLDO SURMHFW DUHD KDV EHHQ FRQGXFWHG� LQ SDUW

EHFDXVH QR VSHFLILF LQWDNH VLWH DQG QR VSHFLILF SLSHOLQH URXWH KDYH EHHQ

LGHQWLILHG� /LPLWHG DUFKDHRORJLFDO UHVHDUFK ZDV FRQGXFWHG LQ WKH DUHD EHIRUH

7LPV )RUG 5HVHUYRLU ZDV FRPSOHWHG �)DXONQHU� ������ $GGLWLRQDO DUFKDHRORJLFDO

VXUYH\V KDYH EHHQ FRQGXFWHG DV SDUW RI WKH 79$ 6KRUHOLQH 0DQDJHPHQW

,QLWLDWLYH DQG SULRU WR GHYHORSPHQW DURXQG WKH UHVHUYRLU� ,Q DOO� DSSUR[LPDWHO\

��� DUFKDHRORJLFDO DQG KLVWRULFDO VLWHV KDYH EHHQ UHFRUGHG ZLWKLQ WKH

LPPHGLDWH 7LPV )RUG 5HVHUYRLU DUHD� 7ZHOYH RI WKHVH VLWHV DUH ORFDWHG RQ WKH

+XUULFDQH &UHHN HPED\PHQW DQG WKUHH DUH ORFDWHG RQ WKH /RVW &UHHN

HPED\PHQW� $ UHFHQW VXUYH\ RI DSSUR[LPDWHO\ RQH�WKLUG RI WKH 79$ SURSHUW\ RQ

/RVW &UHHN DERYH WKH UHVHUYRLU SRRO GLG QRW LGHQWLI\ DQ\ DGGLWLRQDO SUHKLVWRULF

DUFKDHRORJLFDO UHVRXUFHV �'X9DOO� ������ $ZD\ IURP 7LPV )RUG 5HVHUYRLU� WKH

SLSHOLQH ZRXOG OLNHO\ KDYH WR FURVV VHYHUDO VPDOO VWUHDPV DQG WKH 'XFN 5LYHU

IORRGSODLQ� )ODW DUHDV DORQJ WKHVH VWUHDPV DUH OLNHO\ WR KDYH EHHQ VXLWDEOH VLWHV

IRU SUHKLVWRULF VHWWOHPHQWV� 7KH VSHFLILF DUHD DIIHFWHG E\ WKLV DOWHUQDWLYH ZRXOG

KDYH WR EH VXUYH\HG WR NQRZ WKH IXOO H[WHQW RI WKH DUFKDHRORJLFDO DQG KLVWRULFDO

UHVRXUFHV WKDW DUH SUHVHQW�

���� 62&,2(&2120,&6

7KH SXUSRVH RI WKLV SURMHFW LV WR SURYLGH DGGLWLRQDO ZDWHU WR PHHW WKH IXWXUH

QHHGV RI WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD� 7KLV

:DWHU 6HUYLFH $UHD LQFOXGHV YLUWXDOO\ DOO RI 0DXU\ &RXQW\ DQG WKH DGMDFHQW SDUW

RI VRXWKHUQ :LOOLDPVRQ &RXQW\ �)LJXUH ��� 7KHVH WZR FRXQWLHV OLH VRXWK RI

'DYLGVRQ &RXQW\ �1DVKYLOOH�� DQG ZHVW WR VRXWKZHVW RI 5XWKHUIRUG &RXQW\

�0XUIUHHVERUR�� ,QWHUVWDWH �� UXQV QRUWK DQG VRXWK WKURXJK WKH HDVWHUQ SDUW RI

ERWK :LOOLDPVRQ DQG 0DXU\ FRXQWLHV� ,QWHUVWDWH ���� QRZ XQGHU FRQVWUXFWLRQ�

ZLOO SDVV WKURXJK WKH VRXWKHUQ SDUW RI :LOOLDPVRQ &RXQW\ QHDU WKH 0DXU\

&RXQW\ OLQH DQG FRQQHFW WR ,QWHUVWDWH �� ERWK HDVW DQG ZHVW RI 1DVKYLOOH�

,QWHUVWDWH ���� ZKLFK LV QRZ RSHQ IURP ,QWHUVWDWH �� HDVW RI 1DVKYLOOH WR

,QWHUVWDWH �� QHDU 0XUIUHHVERUR� HYHQWXDOO\ ZLOO VHUYH DV D VRXWKHUQ E\SDVV IRU

1DVKYLOOH DQG SURYLGH PXFK HDVLHU DFFHVV HDVW DQG ZHVW IURP WKH &ROXPELD

DUHD� *LYHQ WKHVH YDULRXV DVVRFLDWLRQV� DQ DSSURSULDWH ODERU PDUNHW DUHD IRU

WKLV SURMHFW ZRXOG LQFOXGH ERWK 0DXU\ DQG :LOOLDPVRQ FRXQWLHV DQG DOO RI WKH
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FRXQWLHV DGMDFHQW WR HDFK RI WKHP� 7KH QLQH FRXQWLHV LQ WKLV 0DXU\�VRXWKHUQ

:LOOLDPVRQ &RXQW\ /DERU 0DUNHW $UHD DUH OLVWHG LQ 7DEOH ���

$FFRUGLQJ WR WKH ODWHVW HVWLPDWHV SUHSDUHG E\ WKH %XUHDX RI WKH &HQVXV� WKH

SRSXODWLRQ RI 0DXU\ &RXQW\ ZDV ������ LQ ���� �7DEOH ���� ,I FRQILUPHG

GXULQJ WKH ���� &HQVXV� WKLV ZRXOG DPRXQW WR D �� SHUFHQW LQFUHDVH RYHU WKH

SRSXODWLRQ FRXQWHG LQ ����� 7KH ���� SRSXODWLRQ HVWLPDWH IRU :LOOLDPVRQ

&RXQW\ ��������� LQGLFDWHV WKDW FRXQW\ JUHZ HYHQ IDVWHU� H[SHULHQFLQJ D ����

SHUFHQW LQFUHDVH VLQFH ����� 5XWKHUIRUG &RXQW\ LV WKH RWKHU FRXQW\ LQ WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ /DERU 0DUNHW $UHD WKDW DGGHG

WUHPHQGRXVO\ WR LWV SRSXODWLRQ� ZLWK DQ HVWLPDWHG LQFUHDVH RI ���� SHUFHQW

VLQFH ����� 2YHUDOO� WKH VWDWH RI 7HQQHVVHH LV HVWLPDWHG WR KDYH JURZQ E\ ����

SHUFHQW VLQFH ����� ZKLOH WKH QDWLRQDO SRSXODWLRQ LQFUHDVHG E\ ��� SHUFHQW�

'XULQJ WKH SHULRG IURP ���� WR ����� WKH SRSXODWLRQ LQ 0DXU\ &RXQW\ JUHZ DW

D UDWH RI ��� SHUFHQW� ZKLOH :LOOLDPVRQ &RXQW\ JUHZ DW D UDWH RI ���� SHUFHQW�

*URZWK LQ ERWK FRXQWLHV ZDV IDVWHU WKDQ 7HQQHVVHH DV D ZKROH DQG WKH UDWH LQ

:LOOLDPVRQ &RXQW\ ZDV PXFK IDVWHU WKDQ WKH QDWLRQDO DYHUDJH�

,Q ����� WKH DYHUDJH LQFRPH LQ 0DXU\ &RXQW\ ��������� ZDV DERXW �� SHUFHQW

RI WKH VWDWH DYHUDJH DQG �� SHUFHQW RI WKH QDWLRQDO DYHUDJH �7DEOH ���� 7KH

DYHUDJH LQFRPH LQ :LOOLDPVRQ &RXQW\ ZDV VXEVWDQWLDOO\ KLJKHU ���������� DW

��� SHUFHQW RI WKH VWDWH DYHUDJH DQG ��� SHUFHQW RI WKH QDWLRQDO DYHUDJH� +LJK

DYHUDJH LQFRPHV LQ ERWK :LOOLDPVRQ DQG 'DYLGVRQ &RXQWLHV UDLVH WKH RYHUDOO

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ /DERU 0DUNHW $UHD YDOXH DERYH WKH VWDWH

DQG QDWLRQDO DYHUDJHV� 'XULQJ WKH SHULRG IURP ���� WR ����� SHU FDSLWD

LQFRPH LQ :LOOLDPVRQ &RXQW\ DQG WKH ZKROH ODERU PDUNHW DUHD JUHZ IDVWHU WKDQ

LQ WKH VWDWH RU WKH QDWLRQ� ZKLOH LQFRPH LQ 0DXU\ &RXQW\ JUHZ PRUH VORZO\

WKDQ ERWK WKH VWDWH DQG QDWLRQDO DYHUDJHV�
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7DEOH ��� 3RSXODWLRQ VWDWLVWLFV IRU FRXQWLHV LQ WKH 0DXU\�VRXWKHUQ

:LOOLDPVRQ &RXQW\ /DERU 0DUNHW $UHD � 'DWD IURP 8� 6�

'HSDUWPHQW RI &RPPHUFH� %XUHDX RI WKH &HQVXV

&RXQWLHV LQ /DERU

0DUNHW $UHD� ���� ���� ����

3HUFHQW

&KDQJH

�������

3HUFHQW

&KDQJH

�������

'DYLGVRQ ������� ������� ������� ��� ���

*LOHV ������ ������ ������ ��� ����

+LFNPDQ ������ ������ ������ ���� ����

/DZUHQFH ������ ������ ������ ��� ����

/HZLV ����� ����� ������ � ��� ����

0DUVKDOO ������ ������ ������ ��� ����

0DXU\ ������ ������ ������ ��� ����

5XWKHUIRUG ������ ������� ������� ���� ����

:LOOLDPVRQ ������ ������ ������� ���� ����

7RWDOV�

/DERU 0DUNHW $UHDO ������� ������� ��������� ���� ����

7HQQHVVHH ��������� ��������� ��������� ��� ����

8QLWHG 6WDWHV

�; ������

������� ������� ������� ��� ���

7DEOH ��� 3HU &DSLWD 3HUVRQDO ,QFRPH �LQ ���� GROODUV� IRU FRXQWLHV LQ WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ /DERU 0DUNHW $UHD� 'DWD IURP

8� 6� 'HSDUWPHQW RI &RPPHUFH� %XUHDX RI (FRQRPLF $QDO\VLV

&RXQWLHV LQ /DERU 0DUNHW $UHD� ���� ����

3HUFHQW

&KDQJH

���������

'DYLGVRQ ������ ������ ����

*LOHV ������ ������ ����

+LFNPDQ ������ ������ ����

/DZUHQFH ������ ������ ����

/HZLV ������ ������ ����

0DUVKDOO ������ ������ ����

0DXU\ ������ ������ ����

5XWKHUIRUG ������ ������ ����

:LOOLDPVRQ ������ ������ ����

7RWDOV�

/DERU 0DUNHW $UHD ������ ������ ����

7HQQHVVHH ������ ������ ����

8QLWHG 6WDWHV �; ������ ������ ������ ����
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7KH GRPLQDQW VHFWRU RI WKH HFRQRP\ LQ 0DXU\ &RXQW\ LV PDQXIDFWXULQJ�

SULPDULO\ WKH DXWRPRELOH LQGXVWU\ �7DEOH ���� 7KLV GRPLQDQFH LV SDUWLFXODUO\

DSSDUHQW ZLWK UHVSHFW WR LQFRPH� ZKHUH PDQXIDFWXULQJ DFFRXQWV IRU ����

SHUFHQW RI WKH HDUQLQJV WRWDO� 7KH VHUYLFH� UHWDLO WUDGH� DQG JRYHUQPHQWDO

VHFWRUV DOVR DFFRXQW IRU LPSRUWDQW SDUWV RI WKH HFRQRP\ LQ 0DXU\ &RXQW\�

,Q FRQWUDVW� WKH HFRQRP\ RI :LOOLDPVRQ &RXQW\ LV PXFK PRUH RULHQWHG WRZDUG

WKH VHUYLFH VHFWRU� ZKLFK DFFRXQWV IRU ���� SHUFHQW RI HPSOR\PHQW DQG ����

SHUFHQW RI HDUQLQJV LQ WKH FRXQW\� 2WKHU LPSRUWDQW VHFWRUV LQ :LOOLDPVRQ

&RXQW\ LQFOXGH WKH ILQDQFLDO DQG UHWDLO WUDGH VHFWRUV�

7DEOH ��� (PSOR\PHQW DQG (DUQLQJV E\ 3ODFH RI :RUN LQ 0DXU\ DQG

:LOOLDPVRQ FRXQWLHV� 7HQQHVVHH LQ ����� 'DWD IURP 8� 6�

'HSDUWPHQW RI &RPPHUFH� %XUHDX RI (FRQRPLF $QDO\VLV

(PSOR\PHQW (DUQLQJV

3ODFH RI :RUN

0DXU\

�3HUFHQW�

:LOOLDPVRQ

�3HUFHQW�

0DXU\

�3HUFHQW�

:LOOLDPVRQ

�3HUFHQW�

$JULFXOWXUH� )RUHVWU\�

DQG )LVKLQJ

�����

�����

�����

�����

�����

�����

������

�����

0LQLQJ ��

�����

���

�����

�����

�����

�����

�����

&RQVWUXFWLRQ �����

�����

�����

�����

������

�����

�������

�����

0DQXIDFWXULQJ ������

������

�����

�����

�������

������

�������

�����

7UDQVSRUWDWLRQ DQG

3XEOLF 8WLOLWLHV

�����

�����

�����

�����

������

�����

������

�����

:KROHVDOH 7UDGH �����

�����

�����

�����

������

�����

�������

�����

5HWDLO 7UDGH �����

������

������

������

������

�����

�������

������

)LQDQFH� ,QVXUDQFH�

5HDO (VWDWH

�����

�����

������

������

������

�����

�������

������

6HUYLFHV �����

������

������

������

�������

������

�������

������

*RYHUQPHQW �����

������

�����

�����

�������

������

�������

�����

7RWDO ������

�������

������

�������

���������

�������

���������

�������
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6RPH RI WKH DFWLRQ DOWHUQDWLYHV ZRXOG LQYROYH FRQVWUXFWLRQ DQG UHODWHG

DFWLYLWLHV LQ SDUWV RI FRXQWLHV RXWVLGH RI WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ

&RXQW\ /DERU 0DUNHW $UHD� 7KH FRXQWLHV WKDW PLJKW EH DIIHFWHG �%HGIRUG�

&RIIHH� )UDQNOLQ� DQG 0RRUH FRXQWLHV� DUH DOO ORFDWHG LQ WKH XSVWUHDP SDUW RI

WKH 'XFN 5LYHU ZDWHUVKHG RU LQ WKH DGMDFHQW SDUW RI WKH (ON 5LYHU ZDWHUVKHG�

5HFHQW HVWLPDWHV DERXW SRSXODWLRQ� LQFRPH� DQG HPSOR\PHQW VWDWLVWLFV LQ WKHVH

FRXQWLHV DUH SUHVHQWHG LQ 7DEOH ��� 3HU FDSLWD SHUVRQDO LQFRPH LQ HDFK RI

WKHVH FRXQWLHV LV EHORZ WKH DYHUDJH LQ WKH 0DXU\�VRXWK :LOOLDPVRQ &RXQW\

/DERU 0DUNHW $UHD� &RXQW\ SRSXODWLRQ WRWDOV UDQJH IURP ����� LQ 0RRUH

&RXQW\ WR ������ LQ &RIIHH &RXQW\� 0DQXIDFWXULQJ DFFRXQWV IRU DOPRVW ��

SHUFHQW RI MREV LQ %HGIRUG &RXQW\ ZKLOH HPSOR\PHQW LQ WKH RWKHU FRXQWLHV LV

SUHGRPLQDQWO\ VHUYLFH�RULHQWHG�

7DEOH ��� 3RSXODWLRQ� LQFRPH� DQG HPSOR\PHQW LQIRUPDWLRQ IRU RWKHU FRXQWLHV

ZKLFK PLJKW EH DIIHFWHG E\ RQH RU PRUH RI WKH DFWLRQ DOWHUQDWLYHV�

'DWD IURP 8�6� 'HSDUWPHQW RI &RPPHUFH� %XUHDX RI WKH &HQVXV

DQG %XUHDX RI (FRQRPLF $QDO\VLV

0HDVXUH

�GDWH RI HVWLPDWH�

%HGIRUG

&RXQW\

&RIIHH

&RXQW\

)UDQNOLQ

&RXQW\

0RRUH

&RXQW\

3RSXODWLRQ ������ ������ ������ ������ �����

3HU &DSLWD 3HUVRQDO

,QFRPH ������

������� ������� ������� �������

(PSOR\PHQW ������ ������ ������ ������ �����

0DQXIDFWXULQJ ��� ���� ���� ���� ���

7UDGH ��� ���� ���� ���� Q�D

6HUYLFHV ��� ���� ���� ���� Q�D

*RYHUQPHQW ��� ���� ���� ���� ����

2WKHU ��� ���� ���� ���� Q�D 



 � QRW DYDLODEOH

���� ����
�������	
�������

(QYLURQPHQWDO MXVWLFH UHIHUV SULPDULO\ WR HQVXULQJ WKDW QR VHJPHQW RI WKH

SRSXODWLRQ EHDUV D GLVSURSRUWLRQDWH EXUGHQ RI KHDOWK RU HQYLURQPHQWDO LPSDFWV

RI VRFLHW\ªV DFWLYLWLHV� 6RPH VWXGLHV VXJJHVW WKDW SRRU� SUHGRPLQDQWO\ PLQRULW\�

SRSXODWLRQV DUH H[SRVHG GLVSURSRUWLRQDWHO\ WR DGYHUVH KHDOWK DQG

HQYLURQPHQWDO LPSDFWV EHFDXVH RI VLWLQJ GHFLVLRQV IRU IDFLOLWLHV ZLWK SRWHQWLDO

DGYHUVH HIIHFWV� 2WKHU VWXGLHV GLVSXWH WKHVH ILQGLQJV� %HFDXVH RI VXFK



8SSHU 'XFN 5LYHU :DWHU 6XSSO\ $QDO\VLV DQG )LQDO 3URJUDPPDWLF (,6

���

FRQFHUQV� ([HFXWLYH 2UGHU 1R� ����� GLUHFWHG FHUWDLQ IHGHUDO DJHQFLHV DQG

UHTXHVWHG RWKHUV WR FRQVLGHU HQYLURQPHQWDO MXVWLFH LQ HQYLURQPHQWDO UHYLHZV�

7KH SXUSRVH RI WKLV SURMHFW LV WR SURYLGH DGGLWLRQDO ZDWHU WR PHHW WKH IXWXUH

QHHGV RI WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD� 7KH SDUW

RI :LOOLDPVRQ &RXQW\ LQFOXGHG LQ WKH VWXG\ DUHD LV ORFDWHG LQ WKH VRXWKHUQ

SDUWV RI WKH %HWKHVGD DQG %RVWRQ &HQVXV 'LYLVLRQV� DV GHILQHG E\ WKH 8� 6�

%XUHDX RI WKH &HQVXV� 7KH %HWKHVGD 'LYLVLRQ LQFOXGHV WKH VRXWKHDVWHUQ

FRUQHU RI WKH FRXQW\� 7KH %RVWRQ 'LYLVLRQ LQFOXGHV WKH UHPDLQGHU RI VRXWKHUQ

:LOOLDPVRQ &RXQW\� LQFOXGLQJ WKH SDUW RI WKH 7RZQ RI 6SULQJ +LOO WKDW LV ORFDWHG

LQ :LOOLDPVRQ &RXQW\ �PRVW RI WKH WRZQ LV ORFDWHG LQ 0DXU\ &RXQW\��

,QIRUPDWLRQ DYDLODEOH IURP WKH ���� %XUHDX RI WKH &HQVXV LQGLFDWHV WKDW ERWK

0DXU\ DQG :LOOLDPVRQ FRXQWLHV KDYH VPDOOHU QRQZKLWH SRSXODWLRQV DQG ORZHU

SRYHUW\ UDWHV WKDQ WKH VWDWH RI 7HQQHVVHH DV D ZKROH �7DEOH ���� 7KLV LV DOVR

WUXH RI WKH %HWKHVGD DQG %RVWRQ &HQVXV GLYLVLRQV� :LWKLQ :LOOLDPVRQ &RXQW\�

WKH SRYHUW\ UDWHV LQ WKH %HWKHVGD DQG %RVWRQ GLYLVLRQV DUH ERWK KLJKHU WKDQ

WKH FRXQW\ DV D ZKROH� 7KH SHUFHQW RI QRQZKLWH SRSXODWLRQ LQ WKH %HWKHVGD

'LYLVLRQ LV KLJKHU WKDQ LQ WKH UHPDLQGHU RI WKH FRXQW\ RU LQ WKH %RVWRQ

'LYLVLRQ�

7DEOH ��� 3RSXODWLRQ LQ WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU

6HUYLFH $UHD E\ UDFH DQG SRYHUW\ UDWHV LQ ����� 'DWD IURP 8�6�

'HSDUWPHQW RI &RPPHUFH� %XUHDX RI WKH &HQVXV� &HQVXV RI

3RSXODWLRQ� ����� )LOH 67)�$ DQG )LOH 67)�$�

0DXU\ :LOOLDPVRQ &RXQW\ 7HQQHVVHH

&RXQW\

7RWDO 7RWDO

%HWKHVGD

'LYLVLRQ

%RVWRQ

'LYLVLRQ

7RWDO

�; ������

3RSXODWLRQ ������ ������ ����� ����� �������

:KLWH ������ ������ ����� ����� �������

1RQZKLWH ����� ����� ��� ��� �����

3HUFHQW

1RQZKLWH

���� ��� ���� ��� ����

3HUFHQW EHORZ

WKH SRYHUW\ OHYHO

���� ��� ���� ��� ����

6RPH RI WKH DFWLRQ DOWHUQDWLYHV ZRXOG LQYROYH FRQVWUXFWLRQ DQG UHODWHG

DFWLYLWLHV LQ SDUWV RI FRXQWLHV RXWVLGH RI WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ

&RXQW\ /DERU 0DUNHW $UHD� 7KH FRXQWLHV WKDW PLJKW EH DIIHFWHG �%HGIRUG�
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&RIIHH� )UDQNOLQ� DQG 0RRUH FRXQWLHV� DUH DOO ORFDWHG LQ WKH XSVWUHDP SDUW RI

WKH 'XFN 5LYHU ZDWHUVKHG RU LQ WKH DGMDFHQW SDUW RI WKH (ON 5LYHU ZDWHUVKHG�

,QIRUPDWLRQ DERXW UDFH DQG SRYHUW\ UDWHV LQ WKHVH FRXQWLHV IURP WKH ����

&HQVXV LV SUHVHQWHG LQ 7DEOH ��� $OO IRXU RI WKHVH FRXQWLHV KDYH VPDOOHU

QRQZKLWH SRSXODWLRQV WKDQ WKH VWDWH DV D ZKROH RU LQ 0DXU\ &RXQW\� 3RYHUW\

UDWHV DUH VLPLODU WR WKRVH LQ WKH VWDWH DV D ZKROH� H[FHSW IRU 0RRUH &RXQW\

ZKHUH WKH SRYHUW\ UDWH LV PXFK ORZHU WKDQ HOVHZKHUH LQ 7HQQHVVHH�

7DEOH ��� 3RSXODWLRQ E\ UDFH DQG SRYHUW\ UDWHV LQ ���� IRU RWKHU FRXQWLHV

ZKLFK PLJKW EH DIIHFWHG E\ RQH RU PRUH RI WKH DFWLRQ DOWHUQDWLYHV�

'DWD IURP 8�6� 'HSDUWPHQW RI &RPPHUFH� %XUHDX RI WKH &HQVXV�

&HQVXV RI 3RSXODWLRQ� ����� )LOH 67)�$ DQG )LOH 67)�$�

%HGIRUG
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0RRUH
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7HQQHVVHH
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1RQZKLWH ����� ����� ����� ��� �����

3HUFHQW

1RQZKLWH
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3HUFHQW EHORZ

WKH SRYHUW\ OHYHO
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